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The  present  work  is  intended  for  the  use  of  students 
who  are  preparing  for  the  final  examinations,  or  who  need 
a handbook  to  assist  them  in  carrying  out  operations  upon 
tlie  dead  body.  The  book  is  abridged  from  the  new  edition 
of  the  author’s  large  “ Manual  of  Operative  Surgery.” 
Tliat  work  aims  at  dealing  in  an  exhaustive  manner  with 
tire  whole  subject  of  operative  surgery,  or  of  treatment  by 
open^iion.  This  handbook  concerns  itself  only  with  the 
most  essential  and  most  commonly  performed  operations. 
All  matters  save  such  as  deal  with  the  actual  technical 
details  of  operative  surgery  have  been  omitted.  I have 
not  discussed  the  general  principles  of  operative  surgery, 
nor  have  I embarked  upon  a critical  consideration  of  the 
value  of  various  methods.  I have  assumed  that  the  reader 
is  familiar  with  the  anatomy  of  the  district  concerned  in 
each  section,  and  I have  not  entered  into  the  after- 
ti-eatment.  I have  given  no  descrijition  of  instruments, 
and  have  left  untouched  the  subjects  of  mortality  and 
results. 

The  numerous  intricate  but  rarely  performed  opera- 
tions belonging  to  plastic  surgery  find  no  place  in  the 

jiresent  volume,  save  in  so  far  as  they  concern  the  common 
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PREFACE. 


deformities  of  the  lip  and  Certain  operations, 

such  as  circumcision  and  tlie  tapping  of  hydrocele,  are 
not  included,  as  I consider  they  come  rather  under  the 
heading  of  minor  surgery. 

Those  who  need  fuller  information  upon  these  and 
other  matters  that  are  involved  in  treatment  by  operation 
are  referred  to  the  larger  and  more  comprehensive  Avork. 

The  illustrations  in  this  book  are  selected  from  among 
the  four  hundred  and.  seventy-three  that  illustrate  the 
new  edition  of  the  “ Manual  of  Operative  Surgery.” 

FREDERICK  TREVES. 


May,  1904. 
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Part  I. 

LIGATURE  OF  ARTERIES. 

CHAPTER  I. 

General  Considerations. 

Iiistriiiiionts  Required. — 1,  scalpel ; 2,  two  pairs  of 
forceps,  the  ordinary  dissecting  one  and  a fine  toothed 
pair ; 3,  small  blunt  hooks  ; 4,  reti-actors  ; 5,  long  toothed 
forceps ; 6,  pressure  forceps ; 7,  aneurysm  needle ; 8, 
ligatures  ; 9,  vivisector’s  tool  or  dissecting  instrument. 

Small  blunt  hooks,  with  long  shafts,  are  most  con- 
venient as  retractors,  especially  to  draw  nerves  and  tendons 
out  of  the  way. 

There  is  considerable  choice  in  the  form  of  ligature 
used,  the  most  essential  points  being  (a)  that  it  should  be 
strong  enough  without  being  cumbrous  or  too  rigid  (if 
chromicised  catgut  be  used  it  may  cut  through  the  wall 
of  an  artery  or  vein  like  wire),  (6)  that  it  should  be 
resistant  enough  to  last  as  a firm  knot  for  at  least  ten 
days  or  so,  and  (c)  that  it  should  be  perfectly  aseptic 
when  introduced  into  the  tissues. 

Kangaroo  tendon,  catgut,  and  soft  silk  of  medium 
thickness  may  all  be  recommended.  Whichever  is  em- 
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ployed,  it  should  have  been  kept  in  alcohol  and  not  in 
an  oily  medium. 

The  ligature  to  be  apjdied  should  always  be  selected 
with  great  care  and  well  tested. 

It  should  be  allowed  to  soak  for  ten  minutes  or  so 
in  sterilised  wiiter,  and  should  then  be  again  examined 
iiiid  tested. 

l*o«!tifioii  «f  flio  Patieiil.  — The  position  of  the 
patient  will  vary  a little  according  to  the  artery  to  be 
tied.  In  general  terms,  it  may  be  said  that  the  surgeon 
should  stand  upon  the  side  to  be  operated  on,  and  that 
the  incision  on  the  right  side  is  more  conveniently  made 
from  above  downwards,  and  on  the  left  side  from  below 
upwards. 

Steps  of  tlic  Operation. — These  will  be  considered 
in  the  following  order  : — 

1.  The  line  of  the  artery. 

2.  The  incision. 

3.  The  exposure  of  the  artery. 

4.  The  opening  of  the  sheath. 

6.  The  passing  of  the  ligature. 

1.  The  Line  of  the  Artery. — This  line  must  be  very 
accurately  defined.  It  may  dififer  from  what  is  commonly 
given  as  the  anatomical  line  of  the  vessel. 

The  posture  of  the  limb,  also,  is  of  moment.  In  in- 
dicating the  exact  situation  of  the  femoral  or  brachial 
arteries,  for  instance,  it  is  essential  that  the  limb  should 
be  placed  in  a certain  jjosition  before  the  line  is  drawn. 

2.  The  Incision.— The  incision  should — when  possible — 
be  so  placed  upon  the  line  of  the  artery  as  to  avoid  super- 
ficial veins.  It  is  most  desirable  that  there  should  be 
little  bleeding  during  the  operation,  that  the  wound  should 
be  “ dry,”  and  the  view  of  the  depths  not  embarrassed 
l>y  pressure  forceps. 

The  scalpel  should  be  held  in  what  is  termed  the  dinner- 
knife  position.  The  wound  should  be  freely  made  and 
cleanly  cut.  There  is  a disposition  to  make  the  incision 
too  small.  A small  wound  carries  with  it  special  dangers 
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and  difficulties,  whereas  a little  increase  in  the  length  of 
the  skin-cut  does  not  add  to  the  gravity  of  the  procedure. 

The  knife  should  be  entered  at  right  angles  to  the 
surface,  and  should  be  in  the  same  position  wlien  with- 
drawn. The  surface  wound  should  be  of  equal  depth 
throughout.  There  should  be  no  “ tails  ” to  the  cut. 

The  skin  should  be  steadied  with  the  left  hand  while 
the  integuments  are  being  divided. 

After  the  surface  cut  has  been  made,  the  next  step 
is  to  divide  the  deep  fascia,  or  aponeurosis.  This  is  done 
Ijy  a clean  cut  made  in  the  line  of  the  original  incision 
and  carried  the  whole  length  of  the  wound. 

A director  is  not  required  either  at  this  or  any  other 
stage  of  the  operation.  In  the  ligature  of  arteries  the 
director  should  be  avoided  as  an  unnecessary  and  dangerous 
weapon. 

When  the  deep  fascia  has  been  exposed  in  a limb,  the 
outlines  of  the  underlying  muscles  and  tendons  are  rendered 
more  or  less  distinct.  A gap  between  two  adjacent  muscles 
has  usually  to  be  followed  in  the  operation.  This  gap  is 
erroneously  said  to  be  indicated  by  a white  or  a yellow  line. 

In  opening  up  the  depth  of  the  wound  the  posture 
of  the  limb  may  be  so  altered  as  to  relax  tlie  muscles 
about  the  incision.  It  is  better  that  this  should  not  be  done 
until  the  interspace  has  been  well  and  clearly  demonstrated. 

The  deep  part  of  the  wound  should  follow  the  line 
of  the  superficial  incision,  and  should  equal  it  in  extent. 
The  wound  should  not  be  funnel-shaped. 

Retractors  must  be  freely  used.  Every  means  must*  be 
adopted  to  expose  the  depths  of  the  wound  clearly.  All 
bleeding  must  be  checked  as  it  is  encountered.  The  wound 
should  be  kept  dry  to  its  very  bottom. 

Above  all  things,  the  operation  must  be  conducted  step 
by  step.  Each  guiding  point  must  be  well  made  out 
before  the  next  point  is  sought  for.  This  circumstance 
is  well  illustrated  by  the  operation  for  securing  the  lingual 
artery, 

3.  The  Exposure  of  the  Artery. — The  artery  should  be 
sought  for  with  the  finger.  As  the  tissues  will  be  more 
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or  less  evenly  stained  with  blood,  the  finger — in  a deep 
wound  especially — affords  the  best  means  of  differentiating 
the  artery,  the  veins,  and  a companion  nerve. 

To  the  touch  the  nerves  feel  firm,  resisting,  round,  and 
cord-like.  They  cannot  be  flattened  by  the  pressure  of  the 
finger.  The  veins  greatly  exceed  the  corresponding  arteries 
in  size.  They  often  overlap  these  vessels.  They  feel  soft 
and  yielding,  and  thin- walled.  They  are  easily  compressed, 
and  when  so  treated  swell  out  upon  the  distal  side.  When 
the  finger  touches  the  compressed  vein  the  vessel  as  a 
tube  can  scarcely  be  .appreciated.  In  this  respect  it  is 
very  difierent  from  the  artery.  The  artery  feels  firmer  and 
more  elastic.  It  is  not  unlike  a thin  'indiarubber  tube  to 
the  touch.  It  is  movable,  and  often  slips  about  under  the 
finger  in  a characteristic  manner.  It  can  be  compressed, 
but  not  so  readily  as  the  vein.  When  flattened  out  Ijy  the 
finger,  an  artery  of  moderate  dimensions  feels  like  a flat 
band  or  thong,  thick  and  elastic,  and  hollowed  out  a little 
in  the  centre,  so  .that  the  margins  feel  thicker  than  the 
median  part.  Above  all,  it  pulsates. 

There  are  many  fallacies  in  this.  The  pulsations  of  the 
artery  may  be  ti’ansmitted  to  the  nerve  (as  in  the  case  of 
the  median  nerve  and  the  brachial),  or  to  the  companion 
vein.  When  the  patient  is  under  an  ansesthetic,  and  when 
the  pulse  is  feeble,  or  very  rapid,  the  movement  in  the 
artery  may  be  difficult  to  detect.  If  an  aneurysm  or 
pulsating  growth  exist,  compression  of  the  artery  causes 
the  pulsation  in  the  tumour  to  cease. 

There  may  be  one  companion  vein  or  two — the  venw 
comites.  All  arteries  below  the  knee  are  accompanied  by 
veme  comites.  All  arteries  of  the  arm,  forearm,  and  hand 
are  attended  in  like  manner. 

The  arteries  of  the  trunk,  which  are  of  small  or  of 
medium  size,  are  for  the  most  part  accompanied  by  vense 
comites ; such  are  the  pudic,  the  deep  epigastric,  the  deep 
circumflex  iliac,  and  the  internal  mammary. 

The  arteries  in  the  head  and  neck  are  attended  by 
single  veins,  the  only  noteworthy  exception  to  this  being 
the  lingual  artery. 
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The  veufe  comites  lie  close  to  the  artery,  one  upon  each 
side  of  it.  They  are  apt  to  communicate  with  one  another 
fi-eely  across  the  vessel  by  means  of  many  ti’ansverse 
branches. 

4.  The  Opening  of  the  Sheath. — ^The  artery  is  now 
reached.  It  remains  to  open  the  sheath,  and  to  clear 
a part  of  the  vessel  for  the  passage  of  the  aneurysm  needle. 

The  sheath  must  be  opened  with  the  scalpel  with- 
infinite  care  and  the  most  delicate  precision.  The  knife 
must  have  a perfect  cutting  edge.  A good  light  is  essential, 
and  a pair  of  trustworthy  forcejjs  by  means  of  which  it 
is  possible  to  ]hck  up  a fine  fold  of  tissue  and  hold  it  firmly. 

The  sheath  is  picked  up  over  the  centre,  or  median 
part,  of  the  artery,  in  the  form  of  a fold  which  is  transverse 
Co  the  long  axis  of  the  vessel.  It  must  be  picked  up 
cleanly  and  entirely. 

The  transverse  fold  of  tlie  s||}eath  is  then  incised.  The 
cut  should  be  clean,  should  be  made  in  the  long  axis  of  the 
artery,  and  over  the  centre  of  the  vessel.  In  length  it 
should  be  from  5 to  10  mm. 

When  the  sheath  has  been  well  divided,  the  seroins- 
like  space  between  it  and  the  artery  becomes  at  once 
evident. 

The  blade  of  the  scalpel  should  be  inclined  obliquely — 
i.e.  with  the  flat  of  the  knife  towards  the  artery. 

The  fold  of  the  sheath  must  be  held  well  up  during  the 
making  of  the  incision.  When  once  a good  hold  of  the 
sheath  has  been  obtained  by  the  forceps  the  instrument 
must  not  be  shifted. 

In  this  part  of  the  opei-ation  a director  is  not  only 
useless  but  dangerous. 

5.  The  Passing  of  the  Ligature. — The  original  hold  of 
the  forceps  upon  the  sheath  should  not  be  relaxed.  The 
surgeon  clears  a way  for  the  aneurysm  needle  with  the 
vivisector’s  tool.  He  then  takes  the  aneurysm  needle  in  his 
right  hand,  and  introduces  its  unthreaded  point  between  the 
artery  and  the  sheath  for  the  purpose  of  clearing  the  former. 
The  needle  should  be  held  with  its  concavity  towards  the 
vessel,  and  it  should  be  gently  insinuated  about  half-way 
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round  the  artery,  being  passed  under  that  part  of  tlie 
slieath  held  up  by  the  forceps. 

The  sheath  upon  the  opposite  side  of  the  incision  should 
now  be  taken  up  with  the  forceps,  and  the  needle  be  passed 
beneath  the  vessel  so  as  to  clear  the  remaining  portion — 
the  deep  part — of  its  surface.  The  needle  will  .soon  emerge 
in  the  wound  upon  the  opposite  side  of  the  artery,  when 
it  should  be  threaded,  and  be  then  withdrawn,  carrying 
the  ligature  with  it. 

About  one  centimetre  of  the  artery  more  or  less  is 
cleared.  The  needle  should  be  kept  throughout  at  riglit 
angles  to  the  line  of'the  vessel.  It  should  rarely  be  passed 
threaded. 

It  is  the  usual  practice  to  pass  the  needle  from  the  vein. 
A moi’e  important  rule  is  to  pass  the  needle  from  the  forceps. 

It  is  often  more  convenient  to  pass  it  towards  the  vein. 
If  the  sheath  has  been  well  opened,  and  a w'ay  for  'the 
ligature  carefully  cleared  around  the  artery,  there  can  be 
little  excuse  for  forcing  the  point  of  the  needle  through  the 
sheath  into  the  companion  vessel.  The  aneurysm  needle 
must,  of  course,  be  really  blunt  pointed. 

When  venae  comites  attend  a deep  artery  of  moderate 
size,  such  as  the  ulnar  or  posterior  tibial,  much  time  may 
be  wasted  and  damage  done  by  a determined  attempt  to 
separate  the  artery  from  the  veins.  This  is  especially  the 
case  when  many  transverse  connecting  branches  pass  aci'oss 
the  artery.  In  such  instances  practice  has  shown  that  no 
evil  results  from  including  the  two  veins  in  the  ligature. 
In  dealing  with  still  smaller  arteries,  such  as  the  lingual,  no 
attempt  is  made  to  avoid  including  the  companion  veins 
in  the  ligature. 

It  is  needless  to  say  that  the  greatest  care  must  be 
taken  to  avoid  including  a nerve  in  the  ligatui’e.  If  the 
sheath  be  w'ell  opened,  and  the  needle  be  kept  close  to  the 
artery  and  be  passed  I'ound  with  ease,  there  is  little  danger 
of  including  a nerve. 

If  catgut  or  kangaroo  tendon  be  used,  they  should  have 
been  rendered  pliable  by 'a  short  immersion  in  sterilised 
water  of  a lower  temperature  than  blood-heat. 
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The  ligature  should  be  passed  and  be  tied  exactly  at 
right  angles  to  the  line  of  the  artery.  The  knot  should  be 
tied  quietly  and  slowly,  and  not  with  a vicious  jei’k. 

It  should  be  sufficiently  tiglit  to  rupture  the  inner 
coats.  Care  should  be  taken  that  the  vessel  is  not  dragged 
out  of  place  in  the  tying. 

The  points  of  the  two  forefingers  should  meet  upon  the 
artery  as  the  knot  is  being  tied,  and  the  final  strain 
upon  the  ligature  should  be  given  by  placing  the  terminal 
knuckles  of  these  two  fingers  in  contact  and  using  them 
as  the  fulcrum  of  a lever. 

The  knot  should  be  a reef-knot  (Fig.  1),  not  a “ granny.” 


Fig.  1. — The  figure  to  the  right  shows  a reef-knot,  that  to  the  left  a 

“granny.” 


The  double-hitch,  or  surgical  knot,  is  not  suitable,  more 
especially  when  catgut  is  employed.  With  this  material 
it  may  be  found  to  be  impossible  or  very  difficult  to  tighten 
the  knot  about  the  artery.  Moi-eover,  the  knot  when  made 
with  catgut  forms  a considerable  mass,  and  is  at  the  best 
a clumsy  method  of  occluding  the  vessel. 

Tlie  I’eef-knot,  if  well  tied,  will  not  fail. 
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CHAPTER  IT. 

Ligature  of  the  Arteries  of  the  Upper  Limb. 

THE  RADIAL  ARTERY. 

L.iiio  of  tlio  Artery. — A line  from  tlie  centre  of  the 
bend  of  the  elbow  to  the  gaj:)  between  tlie  scaphoid  bone 
and  the  tendons  of  the  extensor  ossis  and  extensor  primi 
internodii  pollicis. 

Position. — The  surgeon  stands  upon  the  side  to  be 
operated  on.  The  limb  is  in  the  position  of  supination,  ' 
and  is  firmly  held  by  an  assistant,  who  grasps  it  by 
the  hand  and  by  the  upper  arm. 

1.  Lig^atiirc  in  tlic  Lower  Tliird  of  the  Forearm. 

Operation. — An  incision  about  one  inch  and  a quarter 
in  length  is  made  over  the  line  of  the  pulse,  midway 
between,  and  parallel  with,  the  tendons  of  the  supinator 
longus  and  flexor  carpi  radialis  mu.scles.  The  cut  must 
not  reach  below  the  level  of  the  tuberosity  of  the  scaphoid 
(Fig.  2). 

The  commencement  of  the  superficial  radial  vein 
usually  lies  over  the  artery  in  this  situation,  and  im- 
mediately under  the  skin.  It  should  be  avoided. 

The  fascia,  which  is  here  quite  thin,  is  divided  in  the 
line  of  the  original  'wound.  The  gap  between  the  two 
tendons  is  now  made  manifest.  Over,  or  in  close  relation 
to,  the  artery  may  be  observed  the  terminal  part  of  the 
anterior  division  of  the  external  cutaneous  nerve. 

It  may  be  impossible  to  separate  the  venae  comites  from 
the  artery  to  a suflicient  extent  to  allow  the  needle  to  pass. 

In  such  case  the  ligature  must  include  the  veins  as  well 
as  the  artery. 
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2.  L.i;s:atiii'e  in  the  lYlidiile  Tliird  of  flic  Foreai’m. 


Operation. — An  incision  two  inches  in  length  is  made 
in  the  line  of  the  artery,  the 
limb  being  in  the  position  in- 
dicated. The  centre  of  the  in- 
cision corresponds  to  the  centre 
of  the  forearm  (Fig.  2).  In 
cutting  thi’ough  the  subcuta- 
neous tis.sues  care  must  be 
taken  to  avoid  any  superficial 
vein  belonging  to  the  radial  or 
median  veins. 

The  anterior  division  of  the 
musculo-cutaneous  nerve  lies 
usually  in  the  line  of  the  ar- 
tery, outside  the  deep  fascia 
and  just  beneath  the  superficial 
veins. 

The  deeji  fascia  is  laid  bare, 
and  is  divided  in  the  length  of 
the  original  wound.  The  fibres 
are  transverse. 

The  supinator  longus  muscle 
is  now  exposed  about  the  point 
where  it  is  beginning  to  lie- 
come  tendinous.  The  inner  or 
ulnar  border  of  the  muscle  is 
defined,  and  .the  muscle  itself 
is  drawn  outwards.  The  elbow 
may  be  a little  flexed  to  allow 
of  this  being  done  more  easily. 

The  vessel  is  now  found 
lying  upon  the  insertion  of  the 
jn’onator  I’adii  teres,  with  which  Fig.  2. — Lia.vruRE  or  the  RAoiAr. 
it  is  connected  by  much  con-  uln.vr  arterie.s,  and  or 

nective  ti.ssue.  'The  nerve  may  orrim  S'w 
or  may  not  be  seen  (Fig.  3). 

ihe  \ena3  comites  should  be  separated  as  well  as  is  pos- 
sible, and  the  needle  pas.sed  from  the  more  convenient  siih;. 
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Comment. — As  the  supinator  longus  is  not  very  wide 
at  this  part  (especially  if  the  artery  be  sought  for  at  the 
lower  end  of  the  middle  third),  it  is  very  easy  to  expose  the 
outer  instead  of  the  inner  border  of  the  muscle,  in  which 
case  the  muscle  is  apt  to  be  drawn  inwards,  and  when  the 
dejDths  of  the  wound  are  opened  up  the  radial  nerve  is 
reached.  Tliis  is  tlie  common  error  of  beginners. 


-a 


The  tendon  of  the  supinator 
longus  as  a rule  first  makes  its 
appearance  at  the  outer  border 
of  the  muscle,  so  that  if  this 
tendinous  edge  be  exposed  the 
operator  will  know  that  he  has 
laid  bare  the  wrong  side  of  the 
muscle.  The  inner  border  of 
tlie  sujnnator  remains  muscular, 
until  it  ends  somewhat  abruptly 
in  the  tendon. 

3.  ill  tlic  U|>|>ei' 

Tliii'd  of  tlic  Forcai'iii. 

Operation. — This  operation 
differs  very  little  from  the  last. 
The  incision  is  two  and  a half 
inches  in  lengtli,  and  is  made 
ill  the  line  of  the  artery.  The 
centre  of  the  skin-cut  corre- 
sjionds  with  the  part  of  the 
vessel  to  be  tied.  The  radial 
or  other  surface  vein  may  be 
encountered  in  the  siiiierficial 
part  of  the  wound.  After  the  deep  fascia  has  been 
divided,  the  interval  between  the  supinator  longus  and 
pronator  teres  muscles  is  opened  up.  There  is  no  diffi- 
culty in  identifying  these  two  structures  : the  fibres  of 
the  supinator  are  vertical  ; those  of  the  pronator  are 
oblujue.  In  muscular  subjects  the  supinator  is  so  Avide 
that  its  inner  border  cannot  be  readily  exposed. 

Under  cover  of  the  supinator  the  radial  artery  Avill 
be  found.  The  nerve  is 'not  in  relation  Avith  it.  The 


Fig.  3.  — IJCATUKK  OK  THE 
UICHT  n.AniAL,  AUOUT  THE 
MIDDLE  THIRD  OK  THE  KURE- 
ARM. 

A,  Fascia  ; r,  Sup.  long.  ; c, 
Insertion  of  pron.  teres ; D, 
Sup.  brevis  ; a,  Artery ; 1 , 
Radial  nerve. 
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needle  should  be  passed  from  whichever  side  is  the  more 
convenient. 

4.  Lrigatuve  of  the  Radial  in  the  Tahatiere 
Auatoiniqiie.  — The  radial  artery  runs  over  the  external 
lateral  ligament  of  the  wrist,  just  below  the  styloid  pro- 
cess, . passes  under  the  extensors  of  the  metacarpal  bone 
and  first  phalanx  of  the  thumb,  and  crosses  the  tahatiere. 
Its  course  is  here  represented  by  a line  drawn  from  the 
aj)ex  of  the  styloid  process  of  the  radius  to  the  posterior 
angle  of  the  first  interosseous  space. 

The  hand  is  placed  upon  its  ulnar  border,  and  is  firmly 
fixed  there  by  an  assistant,  who  at  the  same  time  holds 
the  thumb  extended  and  abducted  and  the  fingers 
straight. 

O 

An  incision,  about  one  inch  in  length,  is  made  along 
the  centre  of  the  tahatiere,  parallel  to  the  extensor  of  the 
metacarpal  bone  of  the  thumb,  and  so  placed  as  to  com- 
mence at  the  level  of  the  radial  styloid  process  and  lie 
midway  between  the  extensor  ossis  and  the  extensor  of  the 
second  phalanx  of  the  thumb.  The  incision  will  cross  the 
artery  a little  obliquely.  The  cephalic  vein  of  the  thumb 
must  be  avoided.  The  artery  is  ligatured  in  tlie  middle 
of  its  course.  It  will  probably  be  impossible  to  sepai-ate 
the  vena?  comites. 


THE  ULNAR  ARTERY. 

Line  of  the  Artery. — The  ulnar  in  the  lower  two-thirds 
of  its  course  in  the  forearm  is  represented  by  a line  drawn 
from  the  tip  of  the  internal  condyle  of  the  humerus  to  the 
radial  side  of  the  pisiform  bone. 

The  curve  of  the  vessel  in  the  upper  third  of  its  course  is 
such  that  a line  drawn  from  the  commencement  of  the 
artery — at  the,  middle  of  the  bend  of  the  elbow — to  the 
radial  side  of  the  ])isiform  bone  will  scai’cely  touch  the 
vessel  in  any  part  of  its  course. 

The  upper  third  of  the  artery  is  too  deejsly  placed  to  be 
exposed  for  ligature,  unless  it  be  actually  laid  bare  in  a 
wound. 
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1.  ill  file  Lower  Tliird  of  tlie  Fore- 
ai'iii. 

Operation. — An  incision,  two  inches  in  length,  is  made 
along  the  line  of  the  artery,  just  to  the  radial  side  of  the 
flexor  cai’pi  ulnaris  tendon  (Fig.  2).  The  incision  terminates 
an  inch  or  less  above  the  pisiform  bone.  The  deep  fascia — 
which  is  here  very  slender — is  exposed  and  divided. 

The  tendon  of  the  flexor  cai’pi  ulnaris  muscle  is  now 
displayed.  The  wrist  is  a little  flexed  to  relax  the  tendon, 
wliich  is  gently  drawn  inwards  by  a blunt  hook.  The 
vessels  are  now  exposed.  The  artery  in  this  situation  is 
bound  down  to  the  flexor  profundus  by  a definite  layer  of 
fascia.  This  must  be  carefully  divkled.  The  nerve  is 
close  to  the  artery,  and  upon  its  inner  side.  It  may  be 
impossible  to  isolate  the  artery  from  the  companion  veins. 
The  needle  is  passed  from  within  outwards.  The  palmar 
cutaneous  branch  of  the  ulnar  nerve  lies  upon  the  artery  in 
tliis  situation,  and  must  be  avoided. 

Comment. — It  is  possible  that  the  operator  may  expose 
the  inner  side  of  the  flexor  carpi  ulnaris  tendon  by  mistake. 
On  this  (the  wrong)  side  of  the  tendon  muscular  fibres 
will  be  found  entering  the  tendon  almost  down  to  the 

O 

wrist.  On  the  radial  side  the  tendon  is  quite  clear.  Care 
must  be  taken  not  to  wound  the  synovial  sac  which 
accompanies  the  flexor  sublimis  digitorum  tendons  beneath' 
the  annular  ligament.  Normally  the  ulnar  gives  off  no 
branch  in  this  situation.  The  posterior  carpal  arises  a little 
above  the  insiform  bone. 

2.  Li^^atiirc  in  tlic  I?Iid<lle  Tliird  of  llio 
Foi'csi  rill. 

Operation. — An  incision,  from  two  and  a half  to  three 
inches  in  length,  according  to  the  muscular  condition  of  the 
limb,  is  made  precisely  in  the  line  of  the  artery  (Fig.  2). 
Beneath  the  integuments  the  anterior  ulnar  vein  and 
liranches  of  the  anterior  division  of  the  internal  cutaneous 
nerve  are  apt  to  be  encountered.  The  deep  fascia  is  thin, 
and  is  divided  in  a line  parallel  with,  but  a little  to  the 
outer  side  of  the  line  of,  the  skin  incision. 

The  surgeon  now  seeks  for  the  gap  between  the  flexor 
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carpi  uliiarls  muscle  and  tlie  flexor  sublimis  cligitorum 
(Fig.  5).  The  jiosition  of  this  interval  is  sometimes 
indicated  by  a white  line.  The  gap  is,  however,  best 
demonstrated  by  the  touch,  the  left  forefinger  being  used 
for  tlie  purpose.  As  soon  as  the  intermuscular  space 
has  been  made  evident,  the  wrist  is  a little  flexed  to  relax 
the  muscles.  The  flexor  carpi  ulnaris  is  now  drawn  in- 
wards by  means  of  a broad- 
bladed  reti’actor.  The  flexor 
sublimis  is  in  like  manner 
drawn  a little  outwards.  The 
surgeon  opens  up  the  vertical 
intermuscular  space  thus  de- 
monsti-ated,  and  at  the  bottom 
of  it  will  probably  first  be  found 
the  ulnar  nerve.  To  the  outer 
side  of  the  nerve  is  the  artery 
(Fig.  4).  The  fascia  binding 

down  the  vessels  in  this  situa- 
tion is  slender.  There  is  usually 
no  difficulty  in  separating  the 
artery  from  its  ven^e  comites. 

The  needle  should  be  passed 
from  within  outwards,  so  as  to 
avoid  the  nerve. 

Comment.  — This  operation 
is  associated  with  considerat)le 
difficulty  if  carelessly  per- 
formed, and  the  procedure  is 
surroumled  by  many  possibili- 
ties of  error. 

The  chief  difficulty  is  to 
demonstrate  tlie  gap  between  the  flexor  carpi  ulnaris  and 
flexor  sublimis  muscle.s. 

The  “ white  line  ” which  is  said  to  mark  this  gaj)  is  not 
to  be  relied  upon.  There  may  be  no  trace  of  such  a line;  it 
may  be  very  faintly  indicated,  or  the  position  of  the  inter- 
space may  be  marked  by  a yellow  fatty  line.  The  white 
line  is  best  seen  in  young  muscular  subjects. 


Fig.  4.— UGATCUE  or  uight 

Ur.VAli  AKTEUY  AT  THE  MIDDLE 
THi;iD  or  THE  rOUEAUM. 

Dcejt  Wound. — a.  Fascia  ; B, 
Flex,  sublimis  ; C,  Flex.  carj). 
ulnaris  ; d,  Flex,  profundus  ; 
a.  Artery  ; 1,  Ulnar  nerve. 
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The  white  line,  when  it  does  exist,  indicates  the 
tendinous  margin  of  the  flexor  carpi  iilnaris.  This  tendin- 
ous tissue  belongs  to  the  tendon  of  origin  of  the  muscle, 
and  not  to  that  of  the  insertion,  as  usually  stated.  At  the 
level  of  the  centre  of  the  forearm  there  is  seldom  any  trace 
of  the  tendon  of  iiusertion.  A faint  variety  of  the  ^yhite 
line  is  sometimes  produced  by  an  unusual  intermuscular 
septum.  The  flexor  carpi  ulnaris  is  much  more  closely 
adherent  to  this  septum  than  is  the  flexor  sublimis,  and 


Fig.  5. — TRANSVERSE  SECTION  OF  THE  FOREARM  (DIAGRAMMATIC),  TO 
SHOW  THE  INTERMUSCULAR  SPACES  ABOUT  THE  MIDDLE  THIRD. 

Initials  indicate  the  tendons  and  muscles,  a,  Ulnar  artery  inter- 
space ; 6,  Intersiiace  to  be  avoided ; x,  the  surgical  line  of  the 
ulnar  artery  ; 1,  Ulnar  vessels  ; 2,  Radial  vess^s ; 3,  Median  nerve. 

It 

when  the  fascia  is  divided  the  septum  adhd’es  to  the  former 
muscle,  thus  producing  a species  of  fascial  margin. 

The  intersiiace  between  the  two  muscles  in  question 
is  not  quite  straight,  i.e.  is  not  quite  vertical  when  the 
limb  is  in  position  for  operation.  The  flexor  carpi  ulnaris 
overlaps  the  flexor  sublimis  a little,  and  the  line  of  the 
interspace  is  directed  as  is  shown  at  a in  Fig.  5.  The  fibres 
of  both  the  muscles  follow  the  long  axis  of  the  limb. 

If  the  division  of  the  deep  fascia  be  exactly  in  the  line 
of  the  skin  incision,  i.e.  inAhe  line  of  the  artery  x (Fig.  5), 
the  knife  will  probably  cut  upon  the  flexor  carpi  ulnaris. 
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By  dividing  the  fascia  a little  more  to  the  ou^er  side  as 
advised,  the  knife  comes  upon  the  dexor  sublimis  (Fig.  5), 
and  by  working  inwards  tlie  oblique  gap  between  the 
muscles  is  made  out.  This,  gap  is  always  best  demon- 
strated liy  the  linger.  It  is  often  indicated  by  one  or  more 
cutaneous  arteries  which  escape  here  and  form  an  excellent 
guide  to  the  main  artery.  The  interspace  should  be  sought 
for  at  the  lower  part  of  the  wound,  and  the  separation  of 
the  two  muscles  should  take  place  from  below  upwards. 

In  muscular  subjects  care  should  be  taken  that  the 
incision  is  made  long  enough. 

When  the  proper  interval  has  been  found  between  the 
flexor  sublimis  and  the  flexor  carpi  ulnaris,  it  is  not 
uncommon  for  the  beginner — impressed  with  erroneous 
views  as  to  the  depths  of  the  artery — to  proceed  too  deeply 
and  too  far  to  the  inner  side,  and  actually  to  ])ass  by  the 
ulnar  nerve  and  open  up  the  interspace  between  the  flexor 
carpi  ulnaris  and  the  flexor  profundus  digitorum.  (5'ee 
Fig.  5.) 

This  may  readily  happen  if  the  former  muscle  be 
dragged  too  much  to  the  inner  side. 

THE  BRACHIAL  ARTERY. 

Line  of  the  Artery. — When  the  arm  is  extended  and 
abducted  with  the  hand  supine,  the  brachial  artery  corre- 
sponds to  a line  drawn  from  the  outlet  of  the  axilla  (at  the 
junction  of  its  middle  and  anterior  thirds)  to  the  middle  of 
the  bend  of  the  elbow. 

Position. — In  securing  the  artery  at  the  bend  of 
the  elbow,  the  limb,  extended  and  abducted,  may  be  allowed 
to  rest  upon  the  olecranon.  It  should  not  be  over-e.xtended. 

In  dealing  with  the  vessel  in  the  arm,  the  limb  should  Ije 
extended  and  abducted,  with  the  hand  supine,  and  should 
be  held  away  from  the  body.  The  arm  itself  should  not  be 
supported  in  any  way,  but  the  limb  should  be  held  by  the 
forearm  by  an  assistant. 

The  surgeon  may  make  the  incision  from  above  down- 
wards on  both  sides  of  the  body,  standing  to  the  outer  side 
of  the  limb  on  the  right  side,  and  between  the  trunk  and 
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the  linih  on  the  left  side.  Or  on  the  left  side  the  operator 
may  place  hiiliself  to  the  outer  side  of  the  limb,  and  bend- 
ing over  it,  may  make  the  incision  from  below  u[)wards. 

1.  :it  tliie  Bond  oftiic  Elbow. 

Operation. — The  arm  having  been  placed  in  the  position 
indicated,  the  surgeon,  by  flexing  and  extending  the  limb, 
makes  out  the  exact  position  of  the  biceps  tendon,  and  by 

compressing  the  veins  of  the 
upper  arm  renders  evident  the 
median  basilic  vein. 

An  incision,  two  inches  in 
length,  is  made  through  the  skin, 
along  the  inner  edge  of  the  bi- 
ceps and  parallel  with  its  margin. 
The  wound  will  therefore  be 
oblique,  and  it  should  be  so 
placed  that  its  centre  corresponds 
to  the  mark  on  the  skin  called 
the  “ fold  of  the  elbow.”  Tlie 
upper  end  of  the  incision  will 
correspond  to  the  level  of  the  tip 
of  the  internal  condyle.  If  the 
veins  be  normally  disposed,  the 
skin  wound  will  liq  to  the  outer 
side  of  the  median  basilic  vein, 
and  nearly  parallel  to  it. 

As  soon  as  the  vein  is  ex- 
posed it  .shoidd  be  drawn  in- 
wards. The  bicipital  fascia  is 
now  demonstrated,  and  divided 
in  the  line  of  the  original  inci- 
sion. Its  fibres  are  directed  obliquely  downwards  and 
inwards.  The-. artery,  with  its  venm. comites,  will  now  be 
exposed.  The  vqssel  will  here  be  found  to  be  very 
movable  and  free  from  connective  tissue  attachments, 
although  sometimes  surrounded  by  much  fat  (Fig.  6,  a). 

The  vena3  comites  having  been  separated,  the  needle  is 
passed  from  within  outwards.  The  median  nerve  does  not 
come  conspicuously  into  the  field  of  the  operation.  It  is 


Fig.  G.— LIGATURE  OF  THE 
RIGHT  BRACHIAL  AT  THE 
BEND  OF  THE  ELBOW. 


Fascia  ; B,  Bicejjs  tendon  ; 
c,  Bicipital  fascia ; «,  Ar- 
teiy  ; b,  Veme  coniites  ; c, 
Basilic  vein  ; 1,  Median 

nerve. 
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nearest  to  the  artery  (on  its  inner  side)  at  tlie  uj)per  part  of 
the  woiuicl. 

Comment. — The  median  basilic  vein  is  closely  attached 
to  tlie  thin  integument,  and,  unless  made  quite  evident, 
may  easily  be  wounded. 

2.  Up^atiire  at  tine  Itfiddle  of  tlic  Arm. 

Operation. — The  limb  having  been  placed  in  the 
position  indicated,  an  incision  about 
two  and  a half  inches  in  length  is 
made  along  the  inner  edge  of  the 
biceps  muscle,  in  the  line  of  the 
artery  (Fig.  8). 

The  fascia,  which  is  here  thin, 
is  exposed  and  divided,  and  the 
muscular  layer  is  reached.  It  is 
extremely  important  that  the  inner 
margin  of  the  biceps  be  clearly  ex- 
posed and  surely  identified.  The 
muscle  is  displaced  a little  out- 
wards, and  the  pulsation  of  the 
vessel  is  sought  for.  A little  dis- 
section . exposes  the  median  nerve 
— if  it  be  not  already  in  view 
(Fig.  7).  In  the  middle  of  the  arm 
the  nerve  usually  lies  in  front  of 
the  artery.  In  applying  a ligature 
to  any  part  of  the  brachial,  at 
or  above  the  middle  of  its  course, 
the  nerve  should  be  drawn  out- 
wards. If  the  brachial  be  exposed 
below  the  middle  section,  the  nerve 
is  more  conveniently  displaced  in- 
wards. 

While  the  artery  is  being  exposed  the  elbow  may  be 
flexed  for  a moment. 


Fig.  7. — LIGATUUE  OF  THE 
RIGHT  BRACHIAL  AT  THE 
MIDDLE  OF  THE  ARM. 

A,  Fascia ; B,  Biceps  ; c, 
Triceps ; a,  Artery  ; b. 
Vena  comes;  1,  Median 
nerve ; 2,  Internal  cu- 
taneous nerve. 


The  sheath  of  the  artery  having  been  opened,  and  the 
veme  comites  separated  as  well  as  possible,  the  needle  is 
passed  from  the  nerv'e.  The  inner  of  the  two  companion 
veins  is  usually  much  the  larger. 
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In  the  upper  part  of  its  course  the  inner  margin  of  the 
coraco-brachialis  muscle  is  exposed  in  tlie  place  of  the  biceps, 
aiul  the  ulnar  nerve  is  lying  to  the  inner  side  of  the  vessel. 

Coimnent. — This  artery  is  by  no  means  so  easy  to 
ligature  as  may  appear  ; and  in  an  operative  surgery  class 
no  more  glaring  mistakes  are  made  than  occur  in  the 
course  of  searching  for  this  superficial  vessel. 

In  the  first  place,  the  arm  should  be  unsupported,  and 
be  at  right  angles  to  the  trunk.  If  the  arm  be  allowed  to 
rest  upon  a table,  the  triceps  may  be  pushed  forwards,  and 
may  be  then  mistaken  for  the  biceps ; while  the  ulnar 
nerve  has  been  mistaken  for  the  median.  This  observation 
especially  applies  to  the  middle  third  of  the  limb. 

The  vessel  is  mobile,  and  is  easily  displaced,  and  in  draw- 
ing the  biceps  aside  roughly  with  a retractor,  the  vessels 
and  the  median  nerve  have  been  withdrawn  from  the  field  of 
the  operation,  and  possibly  the  ulnar  nerve  brought  into  view. 
'I'he  clear  identification  of  the  biceps  margin  is  essential. 
The  advice  sometimes  given,  that  the  “sheath  of  the 
muscle”  should  not  be  opened,  is  neither  sound  nor  very 
precise. 

The  pulse  in  the  brachial  is  often  much  feebler  than 
would  be  imagined  ; and  this  is  especially  the  case  in 
dealing  with  severe  luemorrhage.  The  pulsation  may  be  so 
clearly  transmitted  to  the  median  nerve  that  that  nerve  has 
been  mistaken  for  the  ai'tery. 

It  is  asserted  that  the  basilic  vein  has  been  mistaken 
for  the  artery.  Tillaux  states  that  a large  inferior  pro- 
funda artery  has  been  taken  for  the  brachial. 

If  the  incision  be  made  too  much  to  the  inner  side  of 
the  proper  line,  the  basilic  vein  may  be  wounded,  especially 
wheiT  it  is  superficial,  i.e.  in  the  lower  segment  of  the  arm. 

In  very  muscular  subjects  the  biceps  may  overlap  the 
artery  considerably.  The  frequent  abnormalities  of  the 
brachial  must  in  all  instances  be  borne  in  mind. 

THE  AXILLARY  ARTERY. 

Line  of  the  Artery. — A line  from  about  the  centre  of 
the  clavicle  to  the  humerus,"close  to  the  inner  border  of  the 
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coraco-bracliialis,  will  represent  the  artery  when  the  arm  is 
so  abducted  as  to  be  at  right  angles  to  the  body. 

1.  of  tiic  Third  Part. 

Operation. — The  patient  is  placed  upon  the  back,  close 
to  the  edge  of  the  table,  and  has  the  shoulders  raised.  The 
arm  is  at  right  angles  to  the  body,  and  is  held  horizontally. 

The  sui’geon  may  place  himself  between  the  arm  and 
thorax  when  about  to  secure  either  artery. 

An  incision,  about  three  inches  in  length,  is  made  along 
the  line  of  the  artery.  It  commences  at  the  middle  of  the 
outlet  of  the  axilla,  at  the  junction  of  its  anterior  and 


Fig.  8.— UGATUUE  OF  THE  BHACIUAI.  ABOUT  THE  JUDDLE  OF  THE  ABM, 
AND  OF  THE  THIBD  PART  OF  THE  AXILLARY. 


middle  thirds,  and  is  continued  down  along  the  inner 
margin  of  the  coraco-brachialis  muscle  (Fig.  8).  The  knife 
should  be  held  with  the  blade  horizontal.  After  the 
integuments  and  fascia  have  been  divided,  the  inner 
margin  of  the  coraco-brachialis  ^should  be  thoroughly 
exposed.  This  muscle,  with  the  musculo  cutaneous  ner^'o, 
is  then  drawn  gently  outwards.  The  position  of  the  arteiy 
may  now  be  determined  with  the  finger.  In  exposing  it  the 
median  nerve  is  at  once  made  evident,  and  should  be 
drawn  outwards  by  means  of  a small  blunt  hook.  Tlie 
internal  cutaneous  nerve  should  be  gently  displaced  in- 
wards. The  veme  comites  need  to  be  well  demonstrated. 
The  artery  having  been  cleared,  the  needle  is  passed  from 
within  outwai-ds  (Fig.  9). 
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Conuaent. — The  numerous  nerves  in  relation  with  this 
part  of  the  vessel  somewhat  confuse  the  operation.  Tlie 
veins  are  apt  to  obscure  the  vessel.  There  may  be  three 
veins  in  relation  with  this  part  of  the  axillary — the  two 
veme  comites  and  the  still  ^ree  basilic.  Abnormalities  in 
the  artery  must  be  anticipated.  A muscular  slip,  pass- 
ing from  tlie  latissimus  dorsi 
to  join  the  pectoralis  major, 
biceps,  or  coraco-brachialis, 
may  cross  over  the  vessels. 
Such  a slip  may  readily  be 
mistaken,  when  large,  for  the 
coraco-brachialis  muscle. 

The  ligature  should  not  be 
applied  too  near  any  one  of 
the  branches  of  the  artery. 

2.  of  flic  Firsf 

Part. 

Operation.  — The  patient 
lies  upon  the  back,  close  to  the 
margin  of  the  table,  with  the 
upper  part  of  the  body  raised. 
The  point  of  the  shoulder 
should  be  carried  well  back, 
and  to  effect  this  a hard 
cushion  may  be  placed  between 
the  .scapulse.  The  aim  is 
allowed  to  lie  by  the  patient’s 
side.  It  must  not  be  dragged 
upon  so  as  to  depress  the 
point  of  the  shoulder. 

The  ojjerator  should  stand 
u])on  the  outer  side  of  the 
limb,  near  the  patient’s  trunk, 
when  dealing  with  the  left  side,  and  near  the  head  when 
dealing  with  the  right.  A good  reflected  light  is  ne- 
cessary. 

A slightly  curved  incision,  three  inches  long,  with  the 
convexity  downwards,  is  made  across  the  infraclavicular 


Fig.  !).— UG.VTURE  OP  THE  lUUHT 
AXILLARY  ARTERY  (THIRD 

part). 

A,  Fascia  ; b,  Coraco-brachialis  ; 
a.  Artery- ; b,  A^en:o  comites  ; 
1,  Median  nerve ; 2,  Int.  cu- 
taneous nerve. 
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fossa.  It  passes  about  half  an  inch  below  the  clavicle,  and 
the  centre  of  the  incision  is  about  opposite  to  the  centre  of 
that  bone  (Fig.  10). 

The  skin,  platysma,  supraclavicular  Jierves,  and  fascia 
are  divided  in  the  first  incision.  At  the  outer  end  of  the 
wound  care  must  be  taken  not  to  injure  the  cephalic  vein 
and  the  lar^e  branch  of  the  acromio  thoracic  arterv. 

O 

The  cephalic  vein  should  be  exposed,  and  forms  a 
useful  guide  to  the  artery. 

The  outer  edge  of  the  pectoralis  major  is  divided 
through  its  entire  thickness  close  to  the  clavicle,  and  to  the 
full  extent  of  the  original  wound.  The  upper  edge  of  the 
lesser  pectoral  should  be  defined,  and  may  be  di’awn  down 
if  necessary. 

The  costo-coracoid  membrane  must  now  be  dealt  with. 
It  must  not  be  torn  through,  but  should  be  divided 
vertically  near  to  the  coracoid  process.  The  cephalic  vein, 
if  well  brought  out,  will  indicate  the  position  of  the  axillary 
vein.  The  latter  vessel  is  readily  torn  in  freeing  a way 
thi'ough  the  costo-coracoid  membranie.  The  internal 
anterior  thoracic  nerve,  coming  forwards  between  the 
axillary  vein  and  artery,  may,  if  seen,  prove  a guide  to 
the  latter  vessel,  the  pulsation  of  which  should,  of  course, 
be  felt  for. 

The  artery  is  now  exposed,  and  the  needle  should 
be  passed  from  the  vein.  _ The  vein  should  be  held  aside 
with  the  finger  while  the  needle  is  being  passed. 

It  must  be  remembered  that  the  vein  is  least  in  the  way 
when  the  arm  is  by  the  side. 

Comment. — There  is  a great  danger  of  tearing  the 
axillary  vein,  and  also  of  air  being  drawn  into  some  of  the 
smaller  veins.  If  the  pectoralis  minor  receive  a slip  from 
the  second  rib,  the  area  of  the  operation  is  much  curtailed. 
The  cord  or  the  brachial  plexus  neare.st  to  the  arteiy  may 
be  mistaken  for  that  ves.sel. 
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CHAPTER  III. 

Ligature  of  the  Arteries  of  the  Head  and  Neck. 

THE  SURCLAVIAN  ARTERY. 

A ligature  ha.s  been  applied  to  each  of  the  three  parts  of 
the  subclavian  artery.  So  far  as  surgical  experience  at 
present  extends,  it  may  be  said  that  the  operation  is 
rai’ely  justifiable,  except  in  the  third  part  of  the  artery. 

l-.igafiire  ol'tlic  Third  Part  of  fln‘  Siibolaviaii 
Artery. 

Position. — The  patient  lies  upon  the  back,  close  to  the 
edge  of  the  table,  with  the  thorax  raised  and  the  head 
extended  and  tui-ned  to  the  opposite  side.  * 

The  arm  should  be  pulled  well  down  and  fixed.  This 
latter  object  is  best  effected  by  passing  the  arm  behind  the 
back,  whenever  that  is  possible,  and  allowing  it  to  remain 
fixed  in  that  posture.  The  operator  stands  in  front  of  the 
.shoulder.  A good  light  is  necessary. 

Operation. — The  skin  over  the  posterior  triangle  having 
been  drawn  down  witli  the  fingers  of  the  left  hand,  an  in- 
cision is  made  through  it  down  to  the  clavicle.  By  adopting 
this  plan  a risk  of  wounding  the  extei’ual  jugular  vein  is 
avoided.  The  incision,  which  is  transverse,  should  be 
about  three  inches  in  length,  and  when  the  traction  upon 
the  skin  is  withdrawn  should  lie  about  half,  an  inch  above 
the  clavicle  (Fig.  10).  It  should  extend  acro.ss  the  base  of 
the  posterior  triangle  from  the  trapezius  to  the  sterno- 
mastoid,  and  should  be  so  planned  that  the  centre  of  the 
wound  shall  correspond  to  a point  about  one  inch  to  the 
inner  side  of  the  centre  of  the  clavicle.  This  first  incision 
divides  the  integuments,  the  platysma,  and  the  supra- 
clavicular nerves,  with  possibly  a vein  which  passes  over 
the  clavicle  to  connect  the  cephalic  vein  with  the  external 
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jugular.  The  amount  of  trapezius  and  sterno-mastoid 
exposed  will  depend  upon  the  extent  to  which  those 
muscles  are  attached  to  the  clavicle. 

The  deep  cervical  fa.scia  is  now  reached,  and  is  divided 
in  the  length  of  the  original  wound.  No  director  should  be 
employed.  • If  the  surgeon  cannot  divide  the  fascia  without 


Fig.  10.  — LIGATURE  OE  THE  EIILST  PART  OF  THE  AXILLARY  ARTERY,  THE 
THIRD  PART  OF  THE  SURCL.-VVIAN,  THE  COMMO.N  CAROTID,  AND  THE 
LINGUAL. 

the  aid  of  this  dangerous  instrument  he  had  better  not 
attempt  the  operation.  The  external  jugular  vein  must 
now  be  dealt  with.  Very  probably  it  can  be  drawn  aside 
and  may  be  held  by  a small  blunt  hook  towards  the  outer 
angle  of  the  wound.  If  it  obstruct  the  area  of  the  opera- 
tion in  a more  determined  manner,  it  may  have  to  be 
divided  between  two  ligatures.  Sometimes  when  an  actual 
plexus  of  veins  exists  in  front  of  the  artery  much  difficulty 
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is  encountered.  All  bleeding  vessels  must  be  secured.  The 
wound  throughout  should  be  as  bloodless  as  possible. 

1 he  outer  margin  of  the  anterior  scalene  muscle  should 
next  lie  defined,  and  the  position  of  the  omo-hyoid  made 
out.  The  latter  muscle,  if  at  all  in  the  way,  must  be  drawn 
upwards.  When  the  edge  of  the  scalene  muscle  has  been 
made  plainly  evident,  the  finger  should  be  passed  along  it 
until  the  tubercle  on  the  first  rib  is  encountered.  The 
finger  will  now  be  in  contact  with  the  artery,  and  its  pulsa- 
tions can  lie  felt  (Fig.  11). 


I'ig.  11.— LIGATUUK  or  THE  RIGHT  SL'HCLAVI.VX  ARTERY  (THIRD  PART). 


A,  Clavicle ; B,  Sterno-mastoid ; C,  Trapezius ; D,  Omo-hyoid ; K, 
Anterior  scalene  ; r,  Cervical  fascia  ; a,  Subclavian  arterj’  ; b. 
Subclavian  vein  ; c,  E.\t.  jugrdar  vein ; d,  Transverse  cervical 
artery  ; 1,  Brachial  plexus. 

The  vessel  will  be  found  actually  resting  upon  the  bone. 
A little  careful  dissection  will  clear  the  {irtery  and  bring 
into  view  the  lowest  cord  of  the  brachial  jilexus. 

This  nerve  cord  should  be  systematically  exposed  by  a 
slight  and  careful  dissection.  It  may  be  at  once  said  that 
it  has  been  the  source  of  some  of  the. more  serious  mistakes 
which  may  be  made  in  this  operation.  The  subclavian  vein 
will  be  seen  and  felt,  but  it  seldom  encroaches  much  upon 
the  field  of  the  operation. 

The  transverse  cervical  arteiy  runs  high  up,  and  will 
probably  not  come  into  view.  The  sujirascaiiular  artery 
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keeps  under  cover  of  the  clavicle.  The  fascia  surrounding 
the  subclavian  is  fairly  substantial. 

The  needle  (unthreaded)  may  now  be  very  carefully 
passed  from  above  downwards  and  from  behind  forwards. 
Its  course  must  be  directed  by  the  forefinger  of  the  left 
hand.  B3'  this  finger  the  vein  is  protected  and  held  out  of 
the  way.  If  the  needle  be  passed  from  below — i.e.  from 
the  vein — it  is  easy  to  pick  up  the  last  cord  of  the  plexus 
with  the  artery.  The  pleura  has  been  wounded  by  a needle 
which  has  been  carelessly  passed.  This  accident  cannot 
occur  if  the  needle  be  passed  between  the  artery  and  the 
upper  surface  of  the  first  rib. 

The  operation  is  ditficult,  and  requires  a steady  hand 
and  perfect  control  over  the  scalpel  and  forceps.  The 
parts  should  be  cautiously  exposed  by  means  of  the  knife 
and  the  vivisector’s  tool,  and  not  by  means  of  tearing  and 
rending  with  the  fingers  and  blunt  instrifments. 

In  order  to  obtain  sufficient  room,  portions  of  the  tra- 
pezius or  of  the  sterno-mastoid  may  have  to  be  cut. 

The  transverse  cervical  or  suprascapular  arteries  may 
be  in  the  way.  They  should  be  drawn  aside,  but  in  no 
case  divided,  as  they  play  a most  important  part  in  the 
collateral  cii’culation.  These  arteries  have  been  injured 
during  the  operation,  as  have  also  been  the  external  jugular 
vein  and  the  phrenic  nerve. 

If  the  neck  be  short  and  the  patient  stout,  the  diffi- 
culties of  the  operation  are  much  increased.  Great  difficulty 
will  also  be  experienced  when  the  veins  have  a plexiform 
arrangement  or  are  engorged,  and  when  the  tissues  are  found 
to  be  cedematous  and  matted  together. 

The  pleura  has  been  several  times  wounded  in  passing 
the  needle,  and  in  many  of  the  fatal  cases  where  this  acci- 
dent is  not  noted  the  patient  succumbed  to  intra-thoracic 
infiainmation.  Both  Liston  and  Green  passed  the  ligature 
around  the  last  cord  of  the  brachial  plexus  by  accident. 
South  has  seen  the  posterior  scapular  artery  j^icked  up  and 
mistaken  for  the  subclavian. 

In  very  few  instances  does  the  subclavian  vein  appear 
to  have  been  wounded. 
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Difficulties  may  be  caused  by  the  presence  of  a cervical 
rib  or  by  an  abnormality  in  the  artery. 

Ligature  of  tlic  Subclavian  after  Division  of 
tlic  Clavicle. — Of  late  years  it  lias  been  pi-oved  that 
division  and  excision  of  more  or  less  of  the  clavicle  greatly 
favours  access  to  the  subclavian  artery.  During  the  first 
stage  of  amputation  of  the  entire  upper  extremity  (Berger’s 
operation)  the  vein  and  artery  have  been  thus  secured  in  a 
great  many  cases.  The  excision  should  be  carried  out  sub- 
periosteally,  and  as  the  aneurysm  has  probably  encroached 
upon  the  posterior  surface  of  the  bone,  great  care  should 
be  taken  not  to  open  into  the  sac,  as  if  this  accident 
happened  it  might  prevent  the  operation  being  completed, 
and  might  readily  cause  fatal  haemorrhage. 

THE  COMMON  CAROTID  ARTERY. 

Line  of  the  Artery. — The  course  of  the  common  carotid 
is  represented  by  a line  drawn  from  the  sterno-clavicular 
articulation  to  a point  midway  between  the  angle  of  the 
jaw  and  the  tip  of  the  mastoid  process. 

A valuable  guide  to  the  artery,  at  about  the  point 
of  crossing  of  the  omo-hyoid  muscle,  is  afforded  by 
Chassaignac’s  “ carotid  tubercle.”  This  is  the  costal 
process  of  the  sixth  cervical  vertebra,  and  the  artery  lies 
directly  over  it.  It  is  to  be  found  about  two  and  a-half 
inches  above  the  clavicle. 

The  common  carotid  may  be  secured  at  any  part  of  its 
course  in  the  neck.  The  operations  resolve  themselves, 
however,  into  ligature  above  the  omo-hyoid  muscle  and 
ligature  below  it.  The  former  situation  is  in  every  respect 
to  be  preferred.  Below  the  muscle  the  -sessel  is  deeply 
placed,  and  has  more  complicated  relations  to  structures  of 
importance.  Farabeuf  has  well  said  that  “ below  the  omo- 
hyoid muscle  the  deaths  are  more  numerous  than  the 
recoveries ; .above,  the  recoveries  preponderate  over  the 
deaths.” 

Position. — The  patient  lies  upon  the  back,  close  to 
the  edge  of  the  table,  with  the  shoulders  raised  and  the 
hand  of  the  affected  side  .-placed  behind  the  back.  The 
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chin  should  be  drawn  up  and  the  head  turned  a little 
to  the  opposite  side.  The  surgeon  stands  upon  the  side 
exposed  for  operation. 

1.  Lig^atui'C  at  tlic  Place  of  Election  (above 
the  Oiiio-liyoid  Itiuscle). 

Operation. — The  position  of  the  cricoid  cartilage  having 
been  defined,  and  the 
situation  of  the  super- 
ficial veins  made  evident, 
an  incision  about  three 
inches  in  length  is  made  in 
the  line  of  the  artery,  and 
is  so  placed  that  its  centre 
is  on  a level  with  the 
cricoid  cartilage  (Fig.  12). 

The  skin  and  platysma 
having  been  incised  (to- 
gether with  branches  of 
the  superficial  cervical 
nerve),  the  surgeon  di- 
vides the  deep  fascia 
along  the  anterior  border 
of  the  sterno  - mastoid 
muscle.  Along  this  bor- 
der a communicating  vein 
between  the  facial  and 
the  anterior  jugular  may 
be  met  with.  The  edge 
of  the  muscle  is  defined, 
and  is  followed  until  the 
omo-hyoid  muscle  is  made 
out.  The  superior  border 
of  this  structure  must 
then  be  well  exposed,  and  the  angle  at  which  the  two  muscles 
meet  be  clearly  demonstrated.  The  sterno-mastoid  may  be 
drawn  a little  outwards,  and  the  omo-hyoid  downwards. 

The  pulsations  of  the  artery  should  now  be  sought  for, 
and  the  vessel  can  usually  be  ea.sily  detected,  as  it  crosses 
the  conspicuous  “carotid  tubercle.” 


Fig.  12. — LIGATURE  OK  THE  RIGHT  COM- 
•MOX  CAROTID  ABOVE  THE  OJIO-HYOID. 

A,  riatysma ; B,  Cervical  fascia ; c, 
Sterno-mastoid ; D,  Omo-hyoid ; a, 
Common  carotid  ; h.  Sterno-mastoid 
artery  ; c.  Middle  thyroid  vein  ; d, 
Internal  jugular  vein. 
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The  artery  is  very  mobile,  and  slips  readily  to  and  fro 
under  tlie  finger.  If  the  pulse  be  feeble  it  may  present  the 
physical  characters  of  a flat  cord. 

Ill  exposing  the  sheath  of  the  artery,  care  must  be 
taken  to  avoid  the  sterno-mastoid  vessel  and  the  superior  or 
middle  thyroid  veins. 

The  sheath  should  be  opened  upon  the  inner  side,  and 
precaution  taken  not  to  damage  the  descendens  noni  nerve. 
Holding  the  sheaf  by  the  inner  lip  of  the  wound  which  has 
been  made  in  it,  the  surgeon,  with  an  unthreaded  aneurysm 
needle,  should  clear  the  artery  upon  its  inner  side. 
Holding,  then,  tlie  outer  lip  of  the  sheath  in  the  forceps, 
the  outer  side  of  the  vessel  can  be  cleared.  By  shifting  the 
forceps  as  required,  the  whole  circumference  of  the  artery 
can  be  sepai’ated  from  its  sheath.  This  process  must  be 
carried  out  with  great  care  and  with  thoroughness. 

The  needle  is  passed  from  without  inwards,  is  then 
threaded  and  withdrawn,  bringing  the  ligature  with  it. 

Comment. — In  uncomplicated  cases  the  operation  is  very 
simple.  If  the  tissues  are  matted  together,  or  are  en- 
croached upon  by  blood  clot,  or  are  displaced  by  a tumour 
or  growth,,  the  procedure  may  be  attended  with  no  little 
ditticulty  and  risk. 

If  the  head  be  turned  too  much  to  the  opposite  side,  the 
sterno-mastoid  is  carried  unduly  far  over  the  artery,  and 
the  border  of  the  muscle  may  be  missed. 

The  operation  may  be  much  complicated  by  the  pi’esence 
of  large  or  distended  veins.  The  internal  jugular  vein  is  of 
considerable  size,  is  very  thin,  and  is  readily  wounded.  Its 
proportions  are  influenced  by  the  respiratory  movements, 
and,  when  the  breathing  is  embarrassed,  it  becomes  at  one 
time  enormously  swollen,  and  at  another  moment  flat  and 
comparatively  small. 

Two  other  veins,  though  of  less  importance,  may  give 
trouble  in  the  operation.  One  is  the  middle  thyroid  vein, 
whicli  joins  the  internal  jugular,  passing  outwards  either 
over  or  under  the  artery.  The  other  is  a communicating 
vein  between  the  facial  or  external  jugular  and  the  anterior 
jugular  low  down  in  the  neck.  It  is  inconstant,  but  is  some- 
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times  of  considerable  size,  taking  the  place  of  the  external 
jugular  j as  it  runs,  if  present,  exactly'  in  the  line  of  the 
incision,  it  is  sometimes  troublesome. 

The  needle  must  be  passed  with  great  care.  The  artery 
has  been  transfixed  by  a needle  whicli  has  been  very 
roughly  used.  The  descendens  noni,  the  pneumo-gastric, 
and  even  the  sympathetic  cord,  have  been  accidentally 
included  in  the  ligature. 

2.  L.ig:atiirc  below  tlie  Oino-liyoi<l  Muscle. 

Operation. — The  position  of  the  patient  is  the  same  as 
in  the  previous  operation.  The  incision  is  three  inches  in 
length,  is  in  the  line  of  the  artery,  and  is  so  disposed  as  to 
commence  a little  below  the  level  of  the  cricoid  cartilage 
and  end  a little  above  the  sterno-clavicular  joint.  It 
follows  the  inner  border  of  the  sterno-mastoid  muscle. 
Care  must  be  taken  to  avoid  the  communicating  vein  from 
the  facial,  already  described,  and  also  the  interior  jugular 
vein. 

The  sterno-mastoid  is  exposed  and  di’awn  outwards. 
The  bterno-hyqid  and  sterno-thyroid  muscles  are  likewise 
made  evident,  and  are  drawn  inwards.  The  omo  hyoid,  if 
seen,  is  relegated  to  the  upper  part  of  the  wound. 

It  may  be  necessary  to  divide  the  sternal  part  of  the 
sterno-mastoid,  and  the  whole  or  parts  of  the  sterno-hyoid 
and  sterno-thyroid  muscles,  especially  if  the  ligature  has 
to  be  applied  as  low  down  as  possible.  Retractors  are 
needed  to  draw  the  muscles  aside,  and  a good  light  is 
essential. 

The  inferior  thyroid  veins  may  prove  very  troublesome. 

The  sheath  is  opened  on  its  inner  side,  as  already 
described,  and  the  needle  is  passed  from  without  inwards. 

Comment. — The  observations  made  upon  the  previous 
measure  apply  in  the  main  to  the  present  proceeding. 

The  depth  at  which  the  vessel  is  placed  renders  the 
operation  difficult  and  dangerous,  and  on  the  left  side  the 
surgeon’s  movements  are  apt  to  be  comjjlicated  by  the 
position  of  the  internal  jugular  vein. 

The  relations  of  the  inferior  thyroid  artery,  and -of  the 
recurrent  laryngeal  nerve,  must  be  borne  in  mind. 
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THE  EXTERNAL  CAROTID  ARTERY. 


Line  of  the  Artery. — The  external  carotid  is  repre- 
sented by  the  upper  part  of  the  common  carotid  line. 

Others  have  proposed  a line  drawn  from  the  tip  of  the 

lobule  of  the  ear  to  the 


Fig.  13.— LIGATURE  OP  RIGHT 
EXTERNAL  CAROTID  ARTERY. 


tip  of  the  greater  cornu  of 
the  hyoid  bone. 

Operation.  — The  posi- 
tion of  the  patient  and  of 
tlie  oiierator  should  be  the 
same  as  is  observed  in  the 
previous  operation. 

The  “ place  of  election  ” 
is  represented  by  the  ])or- 
tion  of  the  vessel  between 
the  superior  thyroid  and 
lingual  arteries. 

An  incision,  two  and  a 
half  to  three  inches  in 
length,  is  made  in  the  line 
of  the  artery  from  a point 
about  on  a level  with  the 
middle  of  the  thyroid  car- 
tilage to  near  the  angle  of 
the  jaw.  The  greater  cornu 
of  the  hyoid  bone  will  be 
about  the  centre  of  the  in- 
cision. 


A,  Platysma  ; B,  Cervical-  fascia ; C, 
Steruo-mastoid  ; D,  Digastric  ; E, 
Great  cornu  of  hyoid  bone  ; a, 
E.xterual  carotid  at  origin  of  supe- 
rior thyroid ; 6,  Crossing  lingual 
artery  points  to  lingual  vein ; c, 
Facial  artery  ; d.  Facial  and  supe- 
rior thyroid  veins  ; 1,  Hypoglossal 
nerve. 


The  integuments  and 
platysma  having  been  di- 
vided, and  any  superficial 
vein  secux’ed,  the  fascia  is 
cut  through,  and  the  an- 
terior border  of  the  sterno- 
mastoid  is  exposed  in  the 


lower  part  of  the  wound. 
This  muscle  must  be  drawn  outwards.  The  posterior  belly 
of  the  digastric  should  next  be  sought  for  at  the  upper 
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angle  of  the  wound,  and  below  it  the  hypoglossal  nerve 
should  be  made  evident.  The  surgeon  now  seeks  with  the 
finger  for  the  tip  of  the  great  cornu  of  the  hyoid  bone, 
and  when  this  is  discovered  all  the  “ points  ” leading  to 
the  artery  are  in  evidence  (Fig.  13). 

The  artery  should  now  be  exposed  opposite  to  the  level 
of  the  tip  of  the  great  cornu,  and  between  the  origins  of 
the  superior  thyroid  and  lingual  arteries.  In  this  part  of 
the  operation  care  must  be  taken  to  avoid  the  facial 
and  superior  thyroid  veins.  Lymphatic  glands  may  lie  in 
front  of  the  vessel.  The  artery  having  been  cleared,  the 
needle  is  passed  from  without  inwards.  In  effecting  this, 
great  care  must  be  taken  to  avoid  the  superior  laryngeid 
nerve,  which  courses  behind  the  artery  in  this  situation. 

Comment. — This  operation  is  somewhat  difficult,  on 
account  of  the  complicated  relations  of  the  artery,  and  the 
fact  that  the  branches  are  not  always  readily  identified. 

The  artery  has  been  ligatured  above  the  digastric  ■,  but 
the  procedure  is  still  more  difficult,  and  is  attended  with 
several  special  risks. 

THE  LINGUAL  ARTERV. 

The  artery  may  be  secured  in  either  the  first  or  the 
second  part  of  its  course.  In  the  former  situation  a liga- 
ture is  but  very  rarely  applied,  the  place  of  election  being 
in  the  second  segmemt  of  the  vessel  as  it  lies  beneath  the 
hyo-glossus  muscle,  and  occupies  the  digastric  triangle. 

L.i^atiirc  of  Ike  Artery  at  the  “ Place  of 
Election,”  i.e.  beneath  the  hyo-glossus  muscle. 

Fosji,tion. — The  patient  lies  close  to  the  edge  of  the 
table,  with  the  shoulders  raised,  with  the  arm  of  the 
affected  side  passed  behind  the  back,  and  with  the  face 
turned  to  the  opposite  side.  An  assislant  must  keep  the 
chin  drawn  well  upwards  and  the  lower  jaw  fixed.  The 
surgeon  stands  upon  the  side  to  be  operated  upon.  The 
chief  assistant  is  placed  opposite  to  him,  and  leans  over  the 
patient’s  body.  A second  assistant  stands  by  the  surgeon’s 
side.  His  chief  duty  is  to  hold  the  hook  which  commands 
the  digastric  tendon.  The  patient  must  be  well  amesthetised 
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befoi'e  the  operation  is  commenced.  Tn  male  subjects  the 
skin  of  the  submaxillary  region  should  be  shaved. 

Operation. — An  incision,  some  two  inches  in  length, 
and  with  the  convexity  downwai’ds,  is  made  between  the 
lower  jaw  and  the  hyoid  bone.  The  wound  commences  a 
little  below  and  to  the  outer  side  of  the  symphysis,  and  ends 
a little  below  and  to  the  inner  side  of  the  point  where  the 
facial  artery  crosses  the  lower  margin  of  the  maxilla.  Its 
centre  is  just  above  the  greater  cornu  of  the  hyoid  bone 
(Fig.  14).  On  the  right  side  the  incision  is  made  from 
behind  forwards,  on  the  left  side  from -before  backwards. 

The  integuments,  platysma,  and  superficial  fascia  are 
divided  in  the  line  of  the  incision.  Certain  superficial  veins 
will  be  encountered,  and  some  will  probably  have  to  be 
secured.  These  veins  are  the  submental  or  other  tributary 
of  the  facial,  or  some  ti'ibutary  of  the  anterior  jugular. 

It  will  now  be  convenient  to  apply  ligature  retractors, 
in  order  that  the  depths  of  the  wound  may  be  well  laid 
open. 

The  next  step  is  to  fully  expose  the  submaxillary  gland. 
It  is  lodged  in  a special  compartment  of  the  cervical  fascia. 
This  fascia  should  be  opened  transversely  over  the  lower 
part  of  the  gland,  and  the  organ  should  be  cleared  and 
brought  well  out  into  the  wound  by  means  of  the  finger 
and  tlie  handle  of  a scalpel.  The  gland  should  be  turned 
upwards  on  to  the  margin  of  the  jaw,  and  be  kept  out  of 
the  operation  area  by  means  of  a broad  and  well-curved 
retractor  held  by  the  chief  assistant. 

The  fascia  exposed  by  the  lifting  out  of  the  salivary 
gland  is  now  to  be  divided  transversely,  and  in  the  anterior 
angle  of  the  wound  the  posterior  edge  of  the  mylo-hyoid 
muscle  must  be  sought  for  and  defined. 

The  digastric  tendon  and  the  two  bellies  of  the  muscle 
are  now  to  be  brought  clearly  into  view.  Around  the 
tendon,  where  it  is  nearest  to  the  hyoid  bone,  a small  blunt 
hook  with  a very  long  shaft  or  handle  is  to  be  passed  and 
held  by  the  assistant  who  stands  at  the  surgeon’s  side. 
The  tendon  should  be  drawn  downwards  and  towards  the 
surface. 
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By  this  means  the  area  of  the  operation  is  brought  well 
into  view,  and  is  increased  in  extent ; the  parts  are  fixed  ; 
the  li5^oid  bone,  carrying  with  it  the  hyo-glossus  muscle,  is 
brought  nearer  to  the  surface,  and  the  muscle  in  question  is 
put  upon  the  stretch. 

The  hyo-glossus  muscle  can  now  be  easily  made  out,  and 
its  exposed  surface  freed  of  connective  tissue.  The  hy[>o- 


Fig.  14. — LlfiATl’RK  OF  RIGHT  LINGUAL  ARTERY. 

A,  Platy.sma ; R,  Cervical  fa.scia ; c,  Subina.xillary  gland  ; n,  lilylo- 
hyoid  ; K,  Digastric  ; F,  Hyo-glossus  a,  Lingual  artery  ; h,  Eanine 
vein  ; 1,  Hyj)oglossal  nerve. 

glossal  nerve  must  be  sought  for,  as  it  crosses  the  muscle, 
and  the  surgeon’s  work  be  limited  to  the  segment  of  muscle 
below  the  nerve  (Fig.  14)  in  the  triangle  formed  by  the 
hypoglossal  above,  the  digastric  behind,  and  the  mylo-liyoid 
in  front. 

Crossing  the  hyo-glossus  below  the  nerve,  and  parallel 
with  it,  is  the  ranine  vein.  This  vein  will  about  correspond 
in  position  with  the  artery,  which  lies  beneath  the  muscle, 
c 
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Tlie  vein  and  the  nerve  slioiild  he  displaced  upwards. 

The  hyo-glossus  muscle  is  divided  trans^■ersely  to  the 
extent  of  about  half  an  inch,  a little  above  the  margin  of 
the  hyoid  bone,  and  parallel  with  it. 

The  incision  in  the  muscular  tissue  must  be  cautiously 
deepened.  If  the  cut  has  been  well  placed  the  artery  will 
bend  out  into  the  wound  and  make  itself  evident  as  soon  as 
the  whole  thickness  of  the  muscle  has  been  divided. 

The  needle — untlu-eaded — is  most  conveniently  pas.sed 
from  above  downwards.  In  the  ligature  the  minute 
venai  comites  which  attend  the  artery  are  no  doubt  in- 
cluded. 

Comment. — This  operation  requires  a good  light,  and  is 
only  performed  with  ease  and  certainty  when  the  procedure 
is  carried  out  step  by  step. 

The  stages  of  the  operation  should  be  marked  in  succes- 
sion by  the  following  points; — 1.  The  complete  lifting  up 
of  the  submaxillary  gland.  2.  The  demonstration  of  the 
edge  of  the  mylo-hyoid  muscle.  3.  The  clearing  of  the 
digastric  tendon,  and  the  drawing  of  it  outwards  with  a 
hook.  4.  T'he  demonstration  of  the  hyjmglossal  nerve  on 
the  hyo-glossus  muscle. 

The  incision  may  be  of  less  dimensions  than  those 
given,  or  may  be  extended  if  required. 

If  the  cut  be  carried  too  far  back,  the  facial  vein  and 
artery  are  endangei’ed.  Time  should  not  be  wasted  over 
the  early  part  of  the  operation.  Such  veins  as  are  cut  may 
be  clamped  and  left.  They  seldom  require  a ligature.  The 
gland  must  be  well  exposed.  The  chief  difficulties  of  the 
operation  depend  ui^on  the  gland.  This  gland  varies  in 
size,  in  density,  and  in  the  closeness  of  its  attachments. 
These  variations  are  probably  never  normal,  but  are  in- 
cident to  changes  connected  with  cancer  of  the  tongue. 

As  soon  as  the  gland  has  been  turned  out  of  its  bed, 
steps  must  be  taken  to  keep  the  wound  quite  bloodless. 
Other  complications  are  afforded  by  a matting  together  of 
parts  by  a past  inflammation,  by  the  presence  of  unusual 
veins,  or  of  enlarged  lymphatic  glands. 

As  the  wound  becomes  deep,  and  the  area  of  the  opera- 


CIFAr.  III.] 


LIGATURE  OF  ARTERIES. 


3;) 


tioii  very  narrow,  a pair  of  loiig-blaclecl  and  lino  dissecting 
forceps  is  needed. 

The  fixing  of  the  digastric  tendon  and  tlie  hyoid  bone 
by  means  of  tlie  small  hook  is  an  essential  jiart  of  the 
ojieration.  Embarrassed  breathing  ma}^  form  a serious  com- 
plication in  the  later  stages  of  the  procedure. 

The  hyo-glossns  muscle  varies  in  thickness  : the  part 
divided  is,  in  the  main,  the  basio-glossus,  and  the  beginner 
will  find  the  muscle  much  thicker  probably  than  he  had 
imagined. 

The  lingual  has  been  cut  in  dividing  the  muscle  care- 
lessly. The  bulging  of  the  artery  into  the  wound  in  the 
muscle  is  veiy  characteristic  whenever  the  incision  has 
been  fortunate  enough  to  be  accurately  placed.  I know  of 
no  artery  which,  when  exposed  by  operation,  looks  less  like 
an  artery  than  the  lingual. 
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CHAPTER  IV. 

I r 

i Ligature  of  the  Arteries  op  the  Lower  Limb. 

I 

j THE  ANTERIOR  TIBIAL  ARTERY. 

Line  of  the  Artery. — From  a point  midway  between  the 
j head  of  the  fibula  and  the  outer  tuberosity  of  the  tibia,  to 

j the  centre  of  the  front  of  the  ankle-joint. 

L JLi$;:atiirc  in  llic  Uppoi*  Tliii'tl  of  llie  Legf. 

^ Position. — The  patient  lies  upon  the  back.  The  limb  is 

straight  upon  the  table.  The  foot  projects  beyond  the  edge 
of  the  table,  and  is  forcibly  extended,  and  (with  tlie  leg) 
fully  rotated  inwards.  The  surgeon  stands  always  to  the  i; 

outer  side  of  the  limb.  The  incision  for  the  right  arteiy  is 
made  from  above  down  ; for  the  left,  from  below  up.  Two 
assistants  stand  on  the  opposite  side  of  the  table — one 
steadies  the  leg  and  manipulates  the  foot,  the  other  attends 
' to  the  wound. 

Ojyeration. — Before  amesthetising  the  patient,  the  outer  K 

i margin  of  the  tibialis  anticus  should  be,  if  possible,  defined  | 

by  causing  the  patient  to  contract  the  muscle.  I 

An  incision,  three  and  a half  inches  in  length,  is  made  I 
precisely  along  the  line  of  the  artery  (Fig.  15).  Its  upper 
, end  will  be  about  one  inch  below  the  head  of  the  tibia.  The 

: deep  fascia  is  exposed,  and  is  divided  along  the  same  line. 

' The  interval  between  the  tibialis  anticus  and  extensor  | 

communis  digitorum  is  made  out.  The  foot  is  now  flexed  * 

' to  relax  these  muscles.  The  space  between  them  is  opened  L 

up  by  means  of  the  finger  and  the  handle  of  the  scalpel.  In  I 

doimr  this,  the  external  border  of  the  tibia  is  aimed  for,  and  f 

should  be  distinctly  felt  before  the  artery  is  sought.  In  pro-  7 

ceedimr  towards  this  border  the  extensor  communis  is  held  ' v 
down  by  the  first  two  fingers  of  the  left  hand,  while  the  | 
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assistant  holds  the  tibialis  anticus  toward  the  tibia  with  a 
retractor.  The  outer  border  of  the  tibia  having  been  made 
out  with  the  forefinger,  the  artery 
will  be  found  to  the  outer  side  of 
it,  lying  on  the  interosseous  mem- 
brane. It  is  covered  and  held 
down  by  a moderately  dense  con- 
nective tissue.  The  artery  is  now 
exposed,  a second  retractor  being 
used  to  repress  the  extensor  com- 
munis (Fig.  IG). 

The  veme  comites  lie  so  close 
to  the  artery,  and  in  such  a posi- 
tion, and  send  so  many  transverse 
1 (ranches  across  it,  that  it  is  prac- 
tically impossible  to  .separate  them 
with  certainty.  They  will  be  pro- 
bably enclosed  in  the  ligature. 

The  nerves  lie  to  the  outer  side  of 
the  artery.  The  needle  is  passed 
from  without  inwards. 

The  neiwe  may  not  be  seen. 

It  may  not  join  the  artery  until 
the  middle  third  of  the  limb  is 
reached.  It,  however,  usually 
meets  the  vessel  at  the  junction 
of  the  upper  with  the  second 
fourth. 

Comment. — TJie  only  difficulty 
in  this  operation  is  the  finding 
of  the  gap  between  the  tiljialis 
anticus  and  the  extensor  com- 
munis digitoruin.  Not  the  least 
indication  of  it  exists  upon  the 
surface  of  the  deep  fascia.  The 
“white  line”  described  by  some 
authors  is  a myth,  so  far  at  least 
as  this  segment  of  the  limb  is  concerned,  d'he  gap  required 
is  to  be  felt  ratber  than  seen. 


Fig.  15.— J.TG.MTKE  or  THE 
ANTEUIOU  TIBIAL  AKTEHY, 
AND  or  THE  DOUSAUS 
PEDIS. 
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2.  l.iK^aliiro  ill  llic  ITIiiliilc  Tliird  of  llio 

Operation. — Tho  position  is  tlie  same. as  in  the  above 
operation.  Make  an  incision  tliree  indies  in  length  along 
the  line  of  the  artery  (Fig.  15).  Tlie  deep  fascia  is.exposed. 
The  interval  between  the  tibialis  anticus  and  extensor 

communis  is  indicated  by  a 
yellowish  white  line.  This  is 
due,  not  to  a distinct  septum, 
but  to  a line  of  fatty  tissue 
lodged  betAveen  the  two  muscles. 
In  emaciated  subjects  the  line 
may  not  be  apparent.  The  deep 
fascia  is  divided  along  this  line. 
The  two  muscles  above  named 
are  found  lying  close  together. 
The  outer  edge  of  the  tibialis 
anticus  is  .still  muscular,  but 
the  inner  edge  of  the  common 
extensor  is  now  tendinous. 

Flex  the  foot.  Separate  the 
muscles  with  the  handle  of  the 
scalpel,  keeping  in  the  direc- 
tion of  the  tibia.  The  artery 
is  found  upon  the  interosseous 
membrane,  Avith  the  still  deeply 
placed  extensor  pollicis  to  its 
outer  side.  The  nerve  Avill  be 
exposed  before  the  artery  is 
reached,  since  it  here  usually 
lies  in  front  of  the  vessel.  The 
needle  may  be  passed  from 
either  side.  It  may  be  impos- 
sible to  separate  the  vena3  com- 
ites, but  great  care  must  be 
taken  to  avoid  the  nerve.  In 
the  living  subject  persistent  attempts  to  separate  the 
veme  comites  Avill  probably  only  lead  to  laceration  of 
those  ve.ssels.  It  is  better  to  tie  veins  and  artery 
tosether. 


Fig.  IG.  — LIOATURE  OP  THE 
RIGHT  ANTERIOR  TIIHAL  AR- 
TERY (upper  third). 

Fascia  of  leg ; n,  Tibialis 
anticus ; c,  Extensor  coin- 
inunis  digitorum ; «,  Ante- 
rior tiliial  artery ; b.  Ante- 
rior tibial  veins  ; 1,  Anterior 
tibial  nerve. 
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3.  ill  tlic  Lower  Third  of  I lie  Le;;. 

Operation. — Tlie  position  is  the  same,  only  tlic  foot 
need  not  be  so  much  rotated  in. 

An  incision,  two  to  two  and  a half  inches  in  length,  is 
made  in  the  line  of  the  artery,  and  just  to  the  outer  side  of 
tlie  tendon  of  the  tibialis  anticiis. 

The  tendon  must  be  identified  beyond  doubt  before  the 
operation  is  proceeded  with.  The 
deep  fascia — here  known  as  the 
upper  band  of  the  anterior  annular 
ligament — is  divided  in  the  same 
line  ; and  the  space  between  the 
tibialis  anticus  tendon  and  the 
tendon  of  the  extensor  pollicis  is 
defined.  Both  these  tendons  will 
be  exposed.  The  artery  lies  be- 
tween them,  on  tlie  front  of  the 
tibia,  and  embedded  in  a consider- 
able quantity  of  fatty  connective 
tissue.  The  foot  is  a little  flexed, 
the  extensor  pollicis  tendon  is 
drawn  to  the  outer  side  by  a 
small  blunt  hook,  and  the  exposed 
artery  is  easily  secured. 

The  nerve  lies  to  the  outer  side, 
and  the  needle  should  'be  passed 
from  the  nerve.  As  the  vessel  is 
quite  superficial,  the  veme  comites 
may  be  separated  so  as  to  make 
room  for  the  needle  (Fig.  17). 

Comment. — The  operation  is 
without  difficulty,  if  one  tendon 
be  not  mistaken  for  another.  The 
nerve  may  lie  in  front  of  the 

artery.  The  two  malleolar  arteries — vessels  aliout  the  size 
of  the  posterior  auricular — ^conie  off  just  above  the  ankle- 
joint. 

There  are  these  objections  to  the  operation  in  this 
situation  ; the  upper  band  of  the  annular  ligament  is 


Fig.  17.  — LIGATURE  OK 
RIGHT  ANTERIOR  TIHIAL 
ARTERY  (lower  THIRD). 

A,  Anterior  annular  liga- 
ment ; IS,  Tibiali.s  anti- 
cus ; C,  E.xtensor  ])roprius 
pollicis;  a,  Anterior  tti- 
hial  artery  ; b.  Anterior 
tibial  veins  ; 1,  Anterior 
tibial  nerve. 
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divided,  and  the  synovial  sheath  of  the  tiltialis  anticus  will 
almost  certainly  be  opened.  This  is  the  only  synovial 
sheath  on  the  front  of  the  limb  at  this  level. 


THE  POSTERIOR  TIBIAL  ARTERY. 

Line  of  the  Artery, — A line  drawn 
from  the  centre  of  the  ham  to  a 
point  midway  between  the  inner  mal- 
leolus and  the  heel  will  correspond  to 
about  the  lower  half  of  the  artery. 
The  upper  half  dorms  a slight  curve 
inward  from  this  line. 

1.  f..i;{::iliire  lu'liiiid  lli<‘  iVIal- 
leoliis. 

Position. — The  patient  lies  on  the 
back.  The  knee  is  flexed,  and  the 
leg  lies  upon  its  outer  side.  The  foot 
lies  upon  the  table  also  on  its  outer 
side,  and  is  secured  in  that  posture 
by  an  assistant.  The  surgeon  stands 
to  the  outer  side  of  the  limb  in  either 
instance  (right  or  left  limb). 

Oiieration. — A curved  incision,  two 
inches  in  length,  is  made  about  half 
an  inch  behind  and  parallel  with  the 
margin  of  the  inner  malleolus  (Fig. 
18).  The  knife  is  directed  towards 
the  tibia.  The  internal  annular  liga- 
ment is  exposed,  and  divided  over  the 
artery.  Tlie  vessels  and  the  nerve  lie 
in  a gap  between  the  tendons  that 
can  be  ajipi-eciated  by  the  touch. 
Fig.  18.— LIGATURE  OF  artery  having  been  e.xposed  and 

THE  RIGHT  POSTERIOR  , , % ,P  . \ „ 

TIBIAL  ARTERY.  sepai’atcd  from  the  veins,  tlie  needle 

is  passed  from  without  inwards. 
Comment.— the  veins  are  very  closely  applied  about 
the  artery,  they  may  be  included  in  the  ligature.  In  case 
of  high  division  of  the  trunk,  two  vessels  will  appear,'  and 
both  will  require  to  be  secured.  Care  must  be  taken  not  to 
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open  tlie  sheaths  of  the  adjacent  tendons.  The  linst  canal 
in  the  annular  ligament  (that  nearest  to  the  malleolus)  con- 
tains the  tibialis  posticus  tendon;  the  second  contains  the 


tendon  of  the  He.xor  longus  digitorum 
canals  has  a separate  synovial  linin 
space  wider  than  that  for  either 
of  the  two  named  canals,  in  which 
are  lodged  the  vessels  and  nerve. 

A fourth  canal  on  the  astragalus, 
lined  also  with  a synovial  mem- 
brane, transmits  the  flexor  longus 
pollicis  tendon. 

2.  Li^;:itiii‘o  at  tlie  Lower 
Tliird  of  the  Leg:. 

Operation. — The  position  is 
the  same  as  in  the  pi-evious  o})era- 
tion.  An  incision,  two  inches  in 
length,  is  made  along  the  line  of 
the  artery  midway  between  the 
mai-gin  of  the  tendo  Achillis  and 
the  inner  edge  of  the  tibia  (Fig. 

18).  The  superficial  and  deep 
fascim  are  divided,  together  with 
the  upper  part  of  the  inner  an- 
nular ligament.  The  artery  is 
found  lying  on  the  flexor  longus 
digitorum  muscle,  with  the  nerve 
to  its  outer  side.  The  needle  is 
passed  from  the  nerve.  The  vente 
comites  will  have  to  be  included 
if  they  cannot  be  readily  separated 
from  the  artery  (Fig.  19). 

3.  Ligature  in  the  lYlitldle 
ot  tlie  Calf. 


Each  of  these 
Then  follows  a 


Fig.  1!).— UfiATURK  OKKICHT 
POSTERIOR  TIHIAL  AUTERV 

(lower  third). 

A,  Fascia  of  leg  (internal  an- 
nular ligament) ; n,  Flexor 
longus,  iligitorun'i  and  ten- 
don ; C,  Tendo  Achillis ; 
«,  Posterior  tibial  artery; 
h.  Posterior  tibial  vein ; 
1,  Posterior  tibial  nerve. 


Operation. — The  position  is  the  same  as  in  the  pre- 
ceding operations.  The  calf  of  the  leg  rests  upon  the  table 
on  its  outer  side,  and  the  surgeon  leans  over  the  limb. 
The  incision  is  made  from  above  downwards  on  the  right 
side,  and  from  below  upwards  on  the  left.  The  assistant, 


42  SimaWAL  OPERATIONS.  [parti. 

armed  witli  retractor.s,  .stand.s  on  tlie  o]»po.situ  side  of  tlie 
table. 

An  incision,  four  indies  in  length,  is  made  in  the  middle 
third  of  the  leg,  parallel  to  the  inner  margin  of  the  tibia 
and  three-quarters  of  an  inch  behind  that  crest  of  bone 
(Fig.  18).  The  skin  having  been  divided,  care  must  be 
taken  not  to  wound  the  internal  saphenous  vein,  which 
should  be  drawn  a.side.  The  deep  lascia — the  fibres  of 
which  are  all  transverse — is  exposed  and  divided.  In  a 
muscular  subject  the  margin  of  the  gasti'ocnemius  may  be 
seen. 

The  soleus  is  now  exposed,  and  must  be  divided  through 
the  length  of  the  incision.  The  aponeui’osis  of  the  muscle 
is  cut  through,  together  with  the  fleshy  fibres  attached  \o  it. 
In  making  this  section-  the  knife  should  be  kept  per- 
pendicular to  the  surface  of  the  muscle.  Its  edge  will 
therefore  be  directed  towards  the  tibia,  and  its  blade — 
in  the  position  in  which  the  limb  is  held — will  be  nearly 
horizontal.  When  the  muscle  has  been  divided,  the  outer 
part  must  be  drawn  well  outwards  by  a broad  retractor  oi- 
retractors  held  by  an  assistant.  The  deep  fascia  that  covers 
in  the  vessels  and  the  deep  muscles  of  the  leg  is  now 
exposed.  If  the  finger  be  introduced  the  vessel  can  be  felt. 
It  must  be  remembered  that  the  artery  lies  near  the  outer 
border  of  the  tibia.  When  the  fascia  has  been  divided  (it 
is  usually  vei-y  thin)  the  flesh}'-  fibres  of  the  flexor  longus 
digitorum  are  exposed.  These  fibres  all  run  obliquely 
downwards.  By  following  the  .surface  of  the  muscle  the 
vessels  are  reached.  The  veins  are  very  conspicuou.s,  and 
may  hide  the  artery.  The  nerve  lies  to  the  outer  side,  and 
the  needle  should  be  passed  from  the  nerve.  It  is  practically 
impossible  to  separate  the  venoe  comites  from  the  vessel. 

Comment. — This  operation  requires  a good  light,  and 
may  be  mo.st  conveniently  done  with  the  aid  of  a small 
electric  lamp. 

The  tissues  must  be  carefully  retracted,  and  all  the  soft 
parts  drawn  outwards.  In  u.sing  the  retractor.s  rougldy, 
some  fibres  of  the  flexor  longus  digitorum  may  be  torn  up 
and  made  to  hide  the  artery.  This  may  rea'lily  occur  in  the 
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cadaver.  If  in  dividing  tlic  soleu.s  the  knife  be  not  kej)t 
towards  the  tiliia,  a too  e.vtensive  division  of  muscle  results, 
and  the  wound  is  unnece.ssai'ily  deepened. 

In  identifying  muscle  it  should  be  remembered  that  the 
fibres  of  the  soleus  in  this  situation  are  attached  only  along 
the  narrow  line  formed  by  the  inner  margin  of  the  tibia. 
The  .surgeon  should  not  lose  sight  of  the  fact  that  the  part 
for  which  he  is  aiming  is  in  a line  witli  the  outer  margin  of 
the  tibia. 

THE  POPLITEAL  AHTEUV. 

The  guide  to  the  upper  part  of  the  artery  is  the  outer 
border  of  the  seini-membranpsus.  The  jiopliteal  ends  on  a 
level  with  the  lower  part  of  the  tubercle  of  the  tibia. 

1.  of  the  I..o\ver  Part  tlie  Artery. 

Operation. — The  patient  is  so  rolled  over  as  to  rest  upon 
the  shoulder  and  one  side  of  the  chest,  and  is  indeed  made 
to  lie  as  nearly  prone  as  the  circumstances  attending  the 
administration  of  an  amesthetic  will  permit.  The  limb 
is  fully  extended.  The  surgeon  wdll  .stand  to  the  outer 
side  of  the  left  limb  and  to  the  inner  side  of  the  right.  The 
chief  assistant  is  placed  opposite  to  him.  In  the  case  of 
either  extremity  the  incision  is  made  from  above  down- 
wards.’ 

A vertical  incision — from  three  to  three  and  a half  inches 
in  length — is  made  over  the  back  of  the  limb,  commencing 
opposite  to  the  centre  of  the  popliteal  space  {i.e.  the  level 
of  the  knee-joint),  and  extending  downwards  over  the  in- 
terval between  the  two  heads  of  the  gastrocnemius  muscle. 

The  skin  and  superficial  fascia  having  been  divided, 
cai’e  must  be  taken-  not  to  damage  the  short  saphenous 
vein  and  nerve.  These  structures  will  appear  at  the  outer 
])art  of  the  wound,  and  should  be  drawn  outwai’ds.  The 
deeper  fascia  is  divided  in  the  same  vertical  line. 

The  heads  of  the  gastrocnemius  muscle  are  now  exposed, 
and  the  surgeon  follows  the  interval  between  them.  On 
each  side  of  this  gap  a sural  artei-y  wdll  be  found, 
accomjianied  by  the  nerve  to  the  corn'sponding  head  of 
the  muscle. 
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Deup  ill  tho  iiitcrviil  itsell:'  the  large  nerve  to  the  soleus 
muscle  (from  the  internal  poiiliteal)  will  probably  be  met 
with,  and  must  be  drawn  aside.  It  usually  lies  directly  in 
the  line  of  the  opei’ation. 

Following  the  short  saphenous  vein,  the  surgeon  is 

guided  to  the  popliteal 
vessels.  This  part  of  the 
operation  is  rendered  easier 
by  flexing  the  knee-joint  a 
little  so  as  to  relax  the 
gastrocnemius.  The  inter- 
nal po2)liteal  nerve  is  fir-st 
encountered,  then  the  vein 
and  the  artery.  The  two 
flrst-named  structures  ai’e 
drawn  to  the  inner  side. 
The  artery  is  cleared,  and 
the  needle  is  passed  from 
the  inner  side  (Fig.  20). 

2.  I.,ig:itiire  of  flio 
F|>l»er  Pai’t  of  flic  Ar- 
fory. — This  operation  is 
carried  out  in  the  thigh. 
The  vessel  is  secured  close 
to  the  inner  side  of  the 
femur,  and  is  reached  be- 
tween the  semimembra- 
nosus muscle  and  the  ten- 
don of  the  adductor  ma^nus. 

. O 

Operation. — The  patient 
lies  upon  the  back,  with 
the  hip  a little  flexed  and 
the  thigh  fully  abducted 
and  rotated  outwards.  The 
knee-joint  is  bent  at  a right 
angle,  and  the  knee  and  leg  are  thus  made  to  lie  ujjon  the 
outer  side. 

The  surgeon  stands  to  the  outer  side  of  the  extremity  in 
either  case.  The  incision  on  the  right  side  is  made  from 


Fig.  20.— LIGATURE  or  RIGHT  POPLI- 
TEAL ARTERY  (lower  PART). 

A,  Fascia ; B,  Gastrocnemius ; a, 
I’opliteal  artery  ; h.  Popliteal  vein  ; 
c.  External  saplienous  vein  ; 1,  In- 
ternal popliteal  nerve  ; 2,  IMuscular 
laanclies ; 3,  External  saphenous 
nerve. 
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iibove  downwards,  and  on  the  left  from  below  upwards. 
The  chief  assistant  faces  the  operator. 

The  incision  is  three  inches  in  length,  is  commenced 
at  the  junction  of  the  middle  and  the  lower  thirds  of  the 
tlugh,  and  is  parallel  with  and  just  posterior  to  the  tendon 
of  the  adductor  magnus.  The  position  of  this  tendon 
should  have  been  well  defined. 

After  the  skin  has  been  divided  there  will  probably  be 
found  in  the  subcutaneous  fat  the  anterior  division  of  the 
internal  cutaneous  nerve,  which  lies  usually  in  the  direct 
line  of  the  operation.  It  should  be  drawn  aside. 

The  anterior  edge  of  the  sartorius  muscle  is  next 
exposed,  and  the  whole  muscle  must  be  displaced  back- 
wards. 

Upon  this  muscle  at  this  point  will  lie  the  internal 
saphenous  vein.  The  vessel  may  possibly  be  exposed,  in 
which  case  it  is  drawn  backwards  with  the  sartorius. 

The  trunk  of  the  internal  saphenous  nerve  is  not 
encountered.  It  lies  benea,th  the  sartorius. 

The  deep  fascia  having  been  well  divided,  the  tendon 
of  the  adductor  magnus  is  sought  for,  and  is  drawn  for- 
wards with  a blunt  hook.  The  semimembranosus  muscle 
is  next  exposed,  and  is  drawn  backwards  with  a retractor. 
The  operator  now  seeks  for  the  artery  in  the  interval 
between  the  two  structures.  The  vessel  will  be  surrounded 
by  much  connective  tissue,  and  is  lying  close  to  the  bone. 
The  internal  popliteal  nerve  is  here  at  some  distance  from 
the  vessel,  and  will  not  be  seen.  The  vein  also  is  not 
necessarily  exposed.  It  lies  posterior  to  the  artery,  and  to 
its  outer  side.  Indeed,  as  approached  from  this  point,  the 
artery  is  the  most  superficial  of  the  three  structures  named. 

•When  the  vessel  has  been  properly  exposed,  the  needle 
may  be  passed  from  below  upwards. 

An  aneurysm  needle  with  a large  lateral  curve  will  be 
found  the  most  convenient. 

In  performing  this  operation  care  must  be  taken  not  to 
wound  the  deep  branch  of  the  anastomotica  magna  arteiy, 
which  runs  along  the  anterior  surface  of  the  adductor 
magnus  tendon. 
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THE  FEMORAL  ARTERY. 

Line  of  the  Artery. — The  hip  being  a little  flexed  and 
the  thigh  abducted  and  rotated  outwards,  a line  is  drawn 
from  a point  midway  between  the  anterior  superior  spine 
of  the  ilium  and  the  symphysis  pubis,  to  the  tuber- 
osity of  the  internal  condyle.  The  centi-e  of  Pouj>art’s 
ligament  is  entirely  to  the  outer  side  of  the  line  of  the 
vessels.  ' 

The  superficial  femoral  may  be  ligatured  in  Hunter’s 
canal  or  at  the  apex  of  Scarpa’s  triangle.  The  common 
femoral  may  be  ligatured  at  the  base  of  that  triangle. 

The  only  one  of  these  three  operations  which  is  per- 
formed with  any  degree  of  frequency  is  the  ligature  at  the 
apex  of  Scarpa’s  triangle.  This  is  called  the  “ place  of 
election,”  and  in  any  case  in  which  “ ligature  of  the 
femoral  ” is  advised  or  is  mentioned,  it  is  assumed  that  the 
vessel  is  secured  at  this  point. 

Position. — The  patient  lies  upon  the  back,  with  the 
hip  a little  flexed,  the  thigh  abducted  and  rotated 
outwards,  the  knee  bent  and  the  leg  resting  upon  its 
external  surface. 

The  surgeon  stands  to  the  outer  side  of  the  limb  in 
either  case,  and  the  chief  assistant  is  placed  opposite  to 
him.  The  incision — in  the  case  of  the  right  thigh — is 
made  from  above  downwards,  and  in  the  case  of  the  left 
from  below  upwards. 

1.  Lig^iitiii’c  of  tlic  Foiiioral  in 

lliiiitcr’s  fhinal. 

Operation. — The  limb  having  been  placed  as  already 
indicated,  an  incision  about  three  inches  in  length  is  made 
along  the  line  of  the  artery  in  the  middle  third  of  the 
thigh. 

In  the  layer  of  subcutaneous  tissue  the  anterior 
division'of  the  internal  cutaneous  nerve  will  probably  be 
met  with,  and  to  the  inner  side  of  it  the  long  saphenous 
vein.  This  vessel  must  be  drawn  inwards. 

I’he  fascia  lata  is  now  divided  in  the  line  of  the  original 
wound,  and  the  sartorius  is  exposed.  This  muscle  must 
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identified.  Its  fibres  run  downwards  and  iii- 


or  outer  edge  of  the  muscle 


liaving 


been 


be  clearly 
wards. 

The  anterior 

exposed,  the  whole  structure  is 
drawn  inwards  with  a suitable 
rctractoi’. 

The  site  of  Hunter’s  canal, 
l3dng  between  the  adductor 
magnus  and  the  vastus  inter- 
ims, can  now  be  well  defined, 
especially  if  the  fibres  of  the 
great  adductor  and  the  lower 
border  of  the  adductor  lonsjus 
are  made  prominent  by  fully 
abductin"  the  thi"h. 

When  any  fatty  tissue 
wliich  may  obscure  the  part 
has  been  cleared  away,  the 
fascia  which  forms  the  I'oof 
of  Hunter’s  canal  is  rendered 
distinct.  The  fibres  formins: 
this  fascia  are 
Versely. 

At  this  point  there  may  be 
exposed,  at  the  outer  side  of 
tlie  wound,  the  nerve  to  the 
vastus  internus. 

Tlie  canal  is  opened  in  the 
line  of  the  original  wound,  and 
the  artery  exposed  (Fig.  21). 

The  needle  may  be  passed 
from  either  side. 

In  front  and  to  the  outer 
side  of  the  vessel  will  be  found 

the  internal  saphenous  nerve,  which  is  easily  avoided. 

Care  must  be  taken  that  the  vein  be  not 
passing  tlie  needle  round  the  artery. 

Comment.  — 'T\\q  cut  is  apt  to  be  made  too  far  outwards, 
in  which  case  the  vastus  internus  is  exposed  instead  of  the 


arranged 


trans- 


Fig.  21.— LIGATURE  or  RIGHT 
FEMORAL  ARTERY  IN  HUNTEIl’S 
CANAL.  ■ 

A,  Fascia  lata  ; b,  Sartorius  ; 
c,  Vastus  internus  ; n,  Fascia 
closing  in  Hunter’s  canal ; e, 
Sheath  of  artery  ; «,  Femoral 
artery  ; 1,  Long  sai)henous 
nerve  ; 2,  Anterior  branch  of 
internal  cutaneous  nerve. 
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sartorius,  and  the  one  muscle  may  be  mistaken  for  the 
other.  Their  fibres,  however,  run  in  opposite  directions, 
those  of  the  vastus  downwards  and  outwards,  those  of  the 
sartorius  downwards  and  inwards. 

'The  incision  may  Ijb  made  too  low  down,  and  the 
popliteal  artery  be  reached. 

In  making  the  skin  wound  carelessly  the  internal 
saphenous  vein  has  been  cut  into. 

The  whitish  tendon  of  the  adductor  magnus  has  been 
mistaken  for  the  artery  in  the  dead  subject. 

Farabeuf  recommends  that  as  soon  as  the  sartorius 
muscle  has  been  drawn  aside,  the  thigh  should  be  well 
abducted  and  rotated  out,  so  as  to  bring  into  prominence 
a tendinous  cord — la  corcle  qui  vibre — which  is  derived 
from  the  lower  fibres  of  the  adductor  longus,  and  is  passing 
to  the  general  adductor  insertion.  This  cord  helps  to  define 
the  canal,  and  the  incision  is  made  first  to  its  outer  side. 

2.  of  flic  Stiperflcinl  Fcmornl  ;it  tlic 

Apex  of  Scai'pii’s  Triniig^lc. 

Operation. — The  limb  is  placed  in  the  position  already 
indicated,  and  the  line  of  the  artery  is  marked  out. 

An  incision,  three  inches  in  length,  is  made  along  this 
line  as  it  crosses  the  apex  of  Scarpa’s  triangle.  The  centime 
of  the  wound  should  coiTespond  to  the  apex,  and  tlie 
incision,  therefore,  will  reach  to  within  one  and  a half 
or  two  inches  of  Poupart’s  ligament. 

A large  tributary  of  the  internal  saphenous  vein  will 
usually  be  exposed,  and  if  it  cannot  be  drawn  easily  aside 
it  should  be  divided  between  two  ligatures. 

The  fascia  lata  having  been  divided  in  the  original  line, 
the  sartorius  is  exposed  at  the  outer  part  and  inferior  end 
of  the  wound,  its  fibi’es  running  downwards  and  inwards. 

Its  inner  border  should  be  well  isolated,  and  the  whole 
muscle  is  then  drawn  outwards. 

The  operator  now  feels  for  the  groove  of  the  artery.  In 
front  of  the  vessel  will  be  found  branches  of  the  internal 
cutaneous  nerve,  and  deeper  and  to  its  outer  side  are  the  long 
saphenous  nerve,  and,  possibly,  the  nerve  to  the  vastus 
internus  (Fig-  22). 
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The  shcatli  of  the  vessel  should  be  well  opened,  and 
the  needle  passed  from  the  inner  side. 

Comment. — Scai’pa’s  triangle  is  much  smaller  than  would 
appear  to  be  the  case  when  the  dissected  region  is  in- 
spected. There  may 
be  no  more  than  two 
inches  of  the  artery 
left  uncovered  by  the 
sartorius  muscle.  An 
unusually  broad  sarto- 
rius adds  a little  to  the 
difficulty  of  the  opera- 
tion. 

In  order  fo  reach 
the  edge  of  the  sarto- 
rius muscle  easily,  the 
cut  is  often  made  too 
much  to  the  inner  side, 
with  the  I’esult  that  the 
great  saphenous  vein 
is  cut  into.  On  the 
other  hand,  if  the  thigh 
be  not  placed  in  proper 
position,  the  incision 
is  apt  to  fall  too  much 
to  the  outer  side. 

The  special  danger 
of  the  operation  con- 
sists in  the  woundincr 


of  the  vein  in  passing 

,,  11  m ^ ? Fig.  22.— LIGATURB  OF  BIGHT  FEMORAL 

the  needle,  ihe  greatest  artery  at  ape.v  of  scarpa’s  triangle. 


care  must  be  taken  to 
open  the  sheath  of  the 
artery  well,  and  to  keep 
the  point  of  the  needle 
close  to  the  arterial  wall. 

An  aneurysm  needle,  curved  laterally,  will  usually  be 
found  the  more  convenient,  its  point  should  be  gently 
insinuated  rouivl  the  artery. 


a,  Fascia  lata  ; B,  Sartorius  ; c,  Adductor 
longus  ; D,  Sheatli  of  artery  ; a.  Femoral 
artery ; h,  Tributary  of  internal  saphe- 
nous vein  ; 1,  Long  saphenous  nerve  ; 
2,  Internal  cutaneous  nerve. 
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3.  Ijig:aliii'c  or  tlic  €0111111011  Fciiioral  at  tlic 
Itase  ol  Scarpa's  Triaii^^lc. 


Operation. — Tli%  position  of  the  surgeon  and  of  the 
patient  has  been  already  indicated.  An  incision  two  indies 
in  length  is  commenced  a little  above  Poupart’s  ligament 

(i.e.  on  the  abdomen),  and  is 
carried  downwards  parallel 
with  the  line  of  the  artery. 

In  dividing  the  layer  of 
fatty  tissue  which  covers  the 
fascia  lata,  care  must  be  taken 
• not  to  injure  any  of  the 
lymphatic  glands  of  the  re- 
gion, and  to  avoid  the  super- 
ficial veins,  notably  the  super- 
ficial epigastric  and  superficial 
circumflex  iliac.  The  cribri- 
form fascia  is  now  divided  in 
the  original  line,  and  especial 
care  must  be  taken  not  to 
wound  the  superficial  arteries, 
the  two  which  usually  come 
nearest  to  the  incision  being 
the  supei'ior  external  pudic 
and  the  superficial  epigastric. 

The  crural  branch  of  the 
genito-crural  nerve  lies  upon 
the  sheath  of  the  artery,  but 
upon  the  outer  side  of  the 
vessel. 

The  sheath  being  clearly 
exposed  and  carefully  opened, 
the  needle  is  [massed  from  the 
inner  side  (Fig.  23). 

Comment.  — By  starting 
from  the  level  of  the  centre  of  Poupart’s  ligament,  the  in- 
cision is  placed  to  the  outer  side  of  the  line  of  the  vessels, 
and  the  vein  is  thus  more  certainly  avoided.  When  the 
vein  is  at  all  distended,  it  is  apt  to  overlap  the  artery. 


Fig.  2:?.— LIG.VTUHE  or  lUGHT 
COMMON  KEMOK.-U.  .VKTEUY  AT 
THE  BASE  or  SCARPA’s 
TIUANGLK. 

Line  of  Poupart’s  ligament ; 
B,  Superficial  fascia  ; c,  Fascia 
lata ; d,  Sheath  ; a,  Femoral 
artei'y  ; b,  Femoral  vein ; c, 
Internal  saphenous  vein  ; 1, 
Genito-crural  nerve. 


")1 


CHAPTER  V. 

Ligature  of  the  Iliac  Arteries— External,  Common 

AND  Internal. 

EXTERNAL  ILIAC  ARTERY.  / 

TAne  of  the  Artery: — A line  drawn  on  the  .surface  of  the 
abdomen  from  a spot  about  a finger’s  breadth  to  tlie  left  of 
and  below  the  navel,  to  a point  midway  between  the  anterior 
superior  iliac  spine  and  the  symphysis  pubis.  The  upper 
third  of  this  line  represents  the  common  iliac,  the  lower 
two-thirds  the  external  iliac. 

^^ethods  of  Apyroachiny  the  Artery. — The  iliac  arteries, 
including  the  external  iliac,  can  be  approached  in  one  of  two 
- ways  : I,  By  opening  the  abdomen  and  by  directly  exposing 
the  vessel,  'rids  is  called  the  intraperitoneal  method. 
2,  By  means  of  a lateral  incision,  which  divides  all  the 
structures  of  the  abdominal  wall  with  the  exception  of  the 
peritoneum.  The  peritoneum  is  pushed  aside,  and  the 
artery  is  reached  without  opening  the  serous  cavity.  This 
is  called  the  extraperitoneal  method. 

Of  these  two  methods,  the  'former  or  intraperitoneal 
jjlan  is  undoubtedly  the  better  in  dealing  with  the  common 
or  the  internal  iliac  artery.  In  ligaturing  the  external 
iliac  ve.ssel,  the  two  methods  are  of  about  equal  value,  the 
balance,  if  any,  being  in  favour  of  the  extraperitoneal 
measure. 

1.  Tlic  Old  or  Extraperitoneal  Illctliod. 

Preparation  and  Position  of  the  Patient. — The  bowels 
should  have  been  well  evacuated,  and  if  there  be  much 
flatulent  distension  of  the  abdomen,  the  operation,  if  not 
urgent,  should  be  postponed  until  such  complication  has 
been  dealt  with.  The  pubic  hair  should  be  shaved  when 
the  skin  is  being  prepared. 
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The  patient  lies  u[)on  the  back,  with  the  thighs  extended 
and  close  together.  The  head  and  shoulders  should  be 
raised,  in  order  to  relax  the  abdominal  parietes  a little. 

The  surgeon  stands  to  the  outer  side  of  the  body  in 
dealing  with  either  artery,  and  cuts  from  above  downwards 
on  the  right  side,  and  from  below  upwards  on  the  left,  liis 
face  is  towards  the  patient’s  face.  In  slender  subjects  the 
left  artery  might  be  rpiite  conveniently  tied,  as  the  operator 
stands  to  the  right  of  tlie  patient’s  body.  The  cliief  assistant 
is  placed  opposite  to  the  surgeon,  and  to  him  is  entrusted 
the  responsible  office  of  using  the  retractor. 

A good  broad  retractor  is  needed,  together  with  long 
dissecting  forceps,  and  an  aneuiysm  needle  with  a lateral 
curve.  A good  light  is  essential.  A reflector  will  be  found 
convenient,  but  the  most  substantial  aid  is  afforded  by  a 
portable  electric  lamp.  With  such  a lamp  as  this  the 
main  difficulties  of  the  operation  are  removed. 

There  are  two  principal  methods  of  exposing  the  artery 
extraperitoneally,  both  of  which  have  been  modified  beyond 
recognition,,  and  which  are  known  as  Cooper’s  operation 
and  Abernethy’s  method. 

(1)  Sir  Astley  Cooper’s  Operation  (d/ocf^ec^).— ^The  posi- 
tion of  the  patient  has  been  already  indicated.  An  incision, 
three  and  a half  inches  in  length,  is  made  above  Poupart’s 
ligament.  The  cut  is  commenced  about  one  inch  and  a 
quarter  to  the  outer  side  of  the  spine  of  the  os  pubis,  and  is 
placed  three-eighths  of  an  inch  above  Poupart’s  ligament. 
For  the  inner  two-thirds  of  its  length  it  runs  parallel  with 
the  ligament,  but  for  the  outer  one-third  it  curves  a little 
upwards  away  from  the  ligament. 

The  skin  and  subcutaneous  tissues  are  cut  through,  and 
in  the  latter  will  be  divided  the  superficial  epigastric  artery 
and  vein. 

The  white,  glistening  aponeurosis  of  the  external  oblique 
muscle  is  now  exposed,  and  is  divided  in  the  line  of  the  skin 
inchsion.  The  knife  follows  very  nearly  the  direction  of  its 
fibres.  The  parts  being  retracted,  the  surgeon  .seeks  for 
the  external  border  of  the  conjoined  tendon,  which  will 
be  made  out  at  the  inner  end  of  the  wound. 
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The  lower  fibres  of  the  internal  oblicjue  muscle  are 
drawn  upwards  (Fig-  24),  and  are  divided  close  to  their 
attachment  to  Poupart’s  ligament.  The  extent  of  the  di\’i- 
sion  corresponds  to  tlie  extent  of  muscle  tissue  exposed  in 
the  wound.  (The  internal  oblique  is  attached  to  the  outer 
half  or  two-tliii’ds  of  Poupart’s  ligament,  the  transvei’salis 
to  the  outer  third  only.) 

The  fascia  transversalis  is  now  exposed,  and  is  divideil 


Fig.  24.  — LIGATURE  OF  RIGHT  F-XTF.RNAL  ILIAC  ARTERY. 
{Cooper's  Method,  modified.) 


A,  Aponeurosis  of  external  oblniue  ; B,  Conjoined  tendon  ; C,  Internal 
ol)li(iuc  ; I),  Line  of  incision  in  internal  obluiue  muscle  ; a,  Po.sition 
of  external  iliac  artery  ; b,  Position  of  deep  epigastric  artery. 

f 

transversely  over  the  artery,  and  as  far  on  either  side  of  it 
as  is  necessary. 

At  this  stage  of  the  operation  care  must  be  taken  not  to 
wound  the  deep  epigastric  artery,  which  passes — between 
' the  transA'ersalis  fascia  and  the  peritoneum — across  the 
wound  area. 

The  external  iliac  artery  can  now  be  made  out.  Tlie 
subperitoneal  tissue  about  the  vessels  should  be  gently 
loosened,  and  the  pi'ritoneum  then  witli  the  utmost  care  be 
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peeled  from  the  artery  and  vein,  and  pushed  upwards  in 
the  direction  of  the  umbilicus  (Fig.  25). 

The  fingers  alone  should  be  employed  in  this  process. 
Any  form  of  director  is  unnecessary  and  dangerous. 

The  artery  should  be  bared  to  such  a heiglit  as  to  allow 


Fig.  25.— LIG.ATURE  OF  RIGHT  EXTERNAL  ILIAC  ARTERY. 

(Cooper's  Method,  modified.) 

A,  Aponeurosis  of  external  oblirpic  ; R,  Conjoined  tendon ; C,  Intenial 
oblique  ; 1),  Transversalis  fascia ; E,  Peritoneum ; «,  External 
iliac  art.  ; b,  External  iliac  vein  ; e.  Deep  epigastric  vein. 

i 

the  ligature  to  be  passed  around  it  at  a point  one  inch  and 
a quarter  above  Poupart’s  ligament. 

Tlie  peritoneum  must  be  kept  out  of  the  way  with  the 
broad  retractor  while  the  artery  is  being  exposed. 

The  loose  subperitoneal  tissue  Avhicli  forms  a kind  of 
sheath  for  the  artery  should  be  cautiously  cleared  away. 

The  needle  is  passed  from  within  outwards. 

After  the  ligature  has  been  secured,  the  divided  ^fibres 
of  the  internal  oblique  may  be  united  to  Poupart’s  liga- 
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meat,  and  the  rent  in  tlie  external  obli(|ue  apunenrosi.s  be 
closeil  by  a few  points  of  buried  suture. 

No  drainage-tube  is  recjuired. 

Comment. — The  wound  must  be  of  sufficient  length,  and 
Ije  carefully  placed. 

If  it  be  made  too  low  down,  there  is  danger  of  dividing 
the  circumflex  iliac  vessels;  if  made  too  high  up,  of  cutting 
into  the  internal  abdominal  ring.  If  it  be  canned  too  far 
outwards,  an  unnecessary  amount  of  muscular  tissue  is 
divided ; and  if  too  far  inwards,  the  external  ring  and  the 
structures  of  the  cord  may  be  placed  in  jeopardy.  With 
care,  however,  it  is  eas}^  to  displace  the  cord  upwards  if 
necessaiy. 

The  tissues  must  be  cleanly  divided.  The  transversalis 
fascia  should  bo  cut  sufficiently  high  to  avoid  the  circum- 
flex iliac  vein,  but  not  at  too  great  a height. 

Care  should  be  taken  not  to  needlessly  tear  up  the  sub- 
peritoneal  fatty  tissue,  and  infinite  care  must  be  taken  of 
the  peritoneum.  It  should  not  be  too  extensively  stripped 
up,  and  in  clearing  the  artery  with  the  finger  it  is  possi- 
ble to  detach  the  vessel  fi'om  the  psoas  muscle.  The 
vein  has  been  damaged  in  passing  the  aneurysm  needle, 
and  the  genito-crural  nerve  has  been  included  in  the 
ligature. 

The  peritoneum  has  been  not  unfrequently  opened. 
This  has  resulted  sometimes  from  too  high  an  incision, 
because  the  serous  membrane  becomes  more  and  more 
intimately  connected  with  the  transversalis  fascia  the 
I'arther  the  distance  from  Poupart’s  ligament.  The  peri- 
toneal cavity  has  also  been  often  opened  up  by  the  in- 
cautious ^use  of  the  steel  dii’ector  (an  instrument  which 
should  never  be  employed  in  this  operation),  and  by  a too 
free  manipulation  with  the  handle  of  the  scalpel. 

When  proper  asepsis  is  being  observed,  a wound  of  the 
peritoneum  involves  no  extra  risk.  It  is  simply  incon- 
venient, as  it  allows  omentum  or  intestine  to  get  in  the 
way.  Should  the  peritoneum  be  accidentally  incised,  the 
best  course  is  to  sew  up  the  wound  in  it  with  a fine  con- 
tinuous catgut  .suture,  then  to  2^ush  the  peritoneal  pouch 
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upwards  with  finger  or  small  sponge  held  in  forceps,  and  to 
contiune  with  the  stages  of  the  operation. 

The  artery  should  be  secured  at  least  one  inch  and 
a quarter  above  Poupart’s  ligament,  in  order  that  the 
ligature  may  be  well  clear  of  the  large  branches  given  oft' 
close  to  the  ligament,  and  a space  be  allowed  for  the  forma- 
tion of  the  necessary  clot. 

The  deep  epigastinc  artery  has  been  accidentally  cut 
during  the  operation. 

(2)  Abernethy's  Method. — The  incision  is  four  inches  in 
length,  and  is  commenced  one  inch  and  a half  above  and 
to  the  inner  side  of  the  anterior  superior  iliac  spine,  and 
is  carried  down  in  the  direction  of  the  external  iliac 
artery,  to  a point  half  an  inch  above  Pou[>art’s  ligament. 
The  muscles  are  divided  in  order,  the  peritoneum  exposed 
and  pushed  back  in  the  manner  already  described. 

Comment  and  Comparison  of  the  Two  Operations. — The 
comments  made  upon  the  previous  operation  apply,  with 
obvious  modifications,  to  the  present  method. 

Ahernethy’s  operation  enables  the  artery  to"  be  ligatured 
higher  up,  and  the  incision  is  away  from  the  centre  of  the 
groin.  This  is  a matter  of  consequence  in  dealing  with  a 
case  of  aneurysm  involving  the  upper  part  of  the  femoral 
artery,  and  possibly  encroaching  upon  Poupart’s  ligament. 

The  wound,  moreover,  is  removed  from  the  abdominal 
rings,  and  does  not  concern  the  deep  epigastric  artery. 

Cooper’s  operation,  howevei’,  must  be  regarded  as  the 
better  of  the  two,  and  it  claims  that  position  u[)on  the  fol- 
lowing grounds  : — The  operation  is  easier  to  perform.  The 
peritoneum  is  dealt  with  at  a spot  where  it  is  but  little  ad- 
herent. It  is,  in  consequence,  more  readily  displaced,  and 
is  le.ss  exposed  to  damage. 

There  is  infinitely  less  division  of  the  muscular  struc- 
tures of  the  abdominal  parietes,  the  wound  is  simpler,  and 
the  disposition  to  ventral  hernia  is  less. 

The  artery  is  exposed  at  a great  depth  in  Abernethy’s 
opei’ation,  and  the  wound  is  so  placed  that  the  passage  of 
the  aneurysm  needle  is  attended  with  great  difficulty,  and 
with  unusual  risk  of  wounding  the  vein. 
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The  exposure  of  tlie  deep  epigasti'ic  artery  would  a[»pear 
to  be  no  objection  to  the  operation  advised.  It  is  easily 
avoided. 

It  has  not  been  shown  that  any  special  evils  have 
attended  the  making  of  the  incision  close  to  the  openings  of 
the  inguinal  canal. 

2.  Tiie  Iiitraperitoiionl  JTIcfho«l.— The  patient  is 
prepared  as  for  an  abdominal  operation,  and  all  the  pre- 
cautions adopted  in  such  an  operation  are  observed.  The 
|)atient  should  be  placed  in  the  Trendelenburg  position, 
which  causes  the  intestines  to  fall  away  from  the  artery. 
The  incision  is  made  in  the  semilunar  line  close  above  the 
groin,  and  is  about  three  inches  in  length.  Any  coils  of 
bowel  which  may  present  themselves  in  the  operation  area 
are  kej)t  away  either  by  sponges  or  by  a suitable  retractor, 
or  by  both.  As  soon  as  the  artery  is  exposed,  the  posterior 
p;u’ietal  peritoneum  which  covers  the  vessel  is  picked  up 
and  is  neatly  divided  directly  over  the  artery  and  parallel 
to  the  long  axis  of  the  vessel.  Care  is  taken  of  the  various 
.structures  which  cross  the  artery.  The  needle  is  passed 
from  the  vein. 

Care  must  be  taken  to  avoid  the  deep  epigasti’ic  artery 
in  dividing  the  pai-ietes.  This  vessel  will  probably  have  to 
Vie  ligatured  and  divided.  The  incision  in  the  posterior 
parietal  ]ieritoneum  must  be  free,  in  order  that  the  arter}^ 
may  be  well  expo.sed  and  the  structures  in  relation  with  it 
precisely  identified.  A good  light  is  needed.  Some 
surgeons  suture  the  divided  posterior  peritoneum  over 
the  artci’y,  but  such  a measure  is  not  called  for. 

COMMON  ILIAC  AUTEIIY. 

The  Line  of  the'Artery  has  already  been  given  (page  51). 

1.  'I’lie  r]vti’ai>(‘i'itoiie:il  Operalion  (Aiitci'ioi- 

— The  preparation  and  position  of  the  patient 
ai’e  the  same  as  have  been  already  described  in  dealing 
with  the  external  iliac  artery  (page  51). 

In  stripping  off  the  peritoneum  the  patient  should  be 
turned  a little  upon  the  sound  side,  in  ordei-  that  the 
intestines  may  be  carried  away  from  the  wound  are.a. 
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The  incision  on  the  riglit  side  may  be  made  from  above 
downwards,  and  on  the  left  from  below  upwards. 

A good  light  is  required.  Bi’oad  spatulse  or  retractors  are 
needed,  and  the  surgeon  should  have  provided  himself  with 
that  form  of  aneurysm  needle  which  practice  of  the  opera- 
tion upon  the  dead  body  has  shown  him  to  be  the  most 
convenient.  A large,  long  needle  with  a lateral  curve  will 
probably  be  found  the  most  convenient. 

The  incision  is  about  five  inches  in  length.  It  is  com- 
menced one  inch  and  a quarter  to  the  outer  side  of  the 
spine  of  the  pubes,  a little  above  Poupart’s  ligament.  The 
first  inch  and  a half  of  the  incision  is  parallel  with  Poupart’s 
ligament.  The  incision  is  now  sharply  curved  upwards, 
and  ultimately  follows  a line  which  is  perpendicular  to  the 
ligament,  and  is  directed  towai’ds  a point  one  inch  and 
a quarter  to  the  outer  side  of  the  umbilicus. 

The  three  abdominal  muscles  are  divided,  together  with 
the  transversalis  fascia,  and  the  artery  is  reached  by 
pushing  aside  the  peritoneum  in  the  manner  already 
described. 

Comment. — The  general  observations  made  upon  the 
operations  for  ligaturing  the  external  iliac  artery  (page 
56)  apply  equally  to  this  procedure.  There  is  great 
danger  of  wounding  the  peritoneum.  A very  efficient 
retraction  of  the  soft  parts  is  essential,  and  the  passing 
of  the  needle  is  associated  with  considerable  difficulty. 

The  operation  described  is  easy,  so  far  as  the  exposure 
and  separation  of  the  peritoneum  are  concerned ; but  tlie 
vessel  is  reached  at  a great  depth,  and  the  passing  of  the 
needle  is  attended  with  considerable  difficulty. 

2.  Tlic  liitraperiloiieal  0|M*ra1ioii. — The  artery 
is  best  reached  through  the  abdominal  cavity,  and  now  that 
the  principles  of  asei)tic  surgery  have  rendered  the  opening 
of  that  cavity  safe,  there  is  no  doubt  but  that  the  in- 
traperitoneal  operation  will  replace  all  others.  The 
abdomen  is  opened  by  an  incision  in  the  median  line, 
which  will  be  ]>laced  between  the  symphysis  and  the  um- 
Ihlicus,  and  will  probably  have  to  be  extended  so  as  to 
reach  both  those  points.  The  Trendelenburg  position  has 
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tlie  advantage  of  keejDing  the  intestines  out  of  the  way. 
Such  coils  of  bowel  as  present  themselves  are  kept  away 
from  the  operation  area  by  sponges  and  retractors. 

Tlie  j)eritoneuui  over  the  artery  is  divided  by  a vertical 
incision  and  the  vessel  well  exposed.  The  needle  is  best 
passed  from  the  vein — i.e.  from  right  to  left  in  dealing 
with  the  left  common  iliac,  and  from  left  to  right  in  dealing 
with  the  opposite  artery. 

INTERNAL  ILIAC  ARTERY. 

1-  Tlic  Extrapcriloneal  Opcraf  ion. — The  in- 

ci.sion  employed  is  the  same  as  that  made  to  secure  the 
common  iliac  artery. 

The  preparation  of  the  patient,  the  position  assumed, 
and  the  general  features  and  special  dangers  of  the  opeia- 
tions  for  securing  the  iliac  arteries,  have  already  been  dealt 
with  in  the  sections  on  the  external  iliac  and  the  common 
iliac. 

In  the  present  case  the  peritoneum  is  pushed  aside  until 
the  external  iliacls  reached.  The  surgeon  is  guided  to  the 
internal  artery  by  following  the  more  superficial  trunk. 
The  upper  margin  of  the  great  sacro-sciatic  notch  is  easily 
identified,  and  will  serve  to  indicate  the  lower  end  of  the 
artery.  The  passing  of  the  ligature  is  difficult,  and  many 
aneurysm  needles,  of  various  sizes  and  with  various  curves, 
should  be  at  hand.  The  needle  should  be  passed,  on  either 
side  of  the  body,  from  within  out. 

2.  The  Iiiti'iiporitoneal  Operation. — This  opera- 
tion represents  the  best  method  of  reaching  the  internal 
iliac  artery,  and  will  no  doubt  rejilace  the  older  method 
just  described. 

The  patient  having  been’jilaced  on  the  table  in  the 
Trendelenburg  position,  the  abdomen  is  opened  in  the 
middle  line  by  an  incision  extending  from  the  symphysis 
pubis  to  the  umbilicus,  or  to  a point  a little  above  it.  The 
intestines  having  been  pushed  up  and  drawn  aside,  the 
area  of  the  deep  wound  is  surrounded  by  sponges,  and  so 
cut  off  from  the  ])eritoneal  cavity. 

The  peritoneum  over  the  artery  is  thus  well  exj)Osed, 
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:ind  is  divided  to  the  extent  of  one  inch  and  a half.  Tlie 
artery  is  followed  down  from  the  bifurcation  of  the  common 
iliac.  The  vein  will  appear  to  be  about  tlu’ee  times  the 
size  of  the  artery,  and  the  separation  of  the  two  is  a matter 
of  some  delicacy.  The  vein  indeed  presents  the  chief  dilli- 
culty  in  the  operation.  Care  should  be  taken  that  theui'eter 
is  not  damaged  nor  accidentally  included  in  the  ligature.  The 
many  sympathetic  nerve  fibres  which  follow  the  artery  may 
be  avoided  if  the  coat  of  the  vessel  be  well  exposed. 

A good  light,  several  broad  retractors  or  spatulse,  long 
dissecting  forceps,  and  a variety  of  aneurysm  needles  are 
required.  The  operation  should  be  performed  with  the 
care  which  is  essential  in  every  abdominal  section. 

Comvient. — The  cidvantages  of  this  method  are  obvious. 
The  vessel  is  easily  and  fully  exposed,  and  the  needle  can 
be  passed  without  risk  to  the  vein  or  the  ureter.  The 
operation  is  simple,  and  involves  but  little  time.  Its 
dangers  ai’e,  comparatively  .'^peaking,  very  few.  The 
ligature  can  be  applied  accui'ately  at  the  .spot  determined 
upon.  The  condition  of  the  artery  and  of  the  surrounding 
parts  can  be  made  out,  and  a diagnosis  confirmed  or 
modified. 

GLUTEAL  ARTERY. 

Lhie  of  the  Artery. — If  a line  be  dra^vn  from  the 
posterior  superior  iliac  spine  to  the  top  of  the  great 
trochanter,  when  the  thigh  is  rotated  in,  a point  at  the 
junction  of  the  upper  with  the  middle  third  of  that  line 
will  coiTespond  to  the  point  at  which  this  branch  of  the 
internal  iliac  artery  emerges  from  the  sciatic  notch. 
Another  landmark  is  the  centre  of  a line  drawn  between 
the  tip  of  the  coccyx  and  *the  highest  point  of  the  iliac 
crest.  The  incision  may  be  made  at  right  angles  to 
this  line. 

Operation. — The  patient  is  rolled  nearly  over  on  to  the 
face  ; the  limb  is  allowed  to  hang  over  the  edge  of  the 
table  ; the  thigh  is  rotated  in.  The  surgeon  stands  upon 
the  side  to  be  dealt  with.  ' 

An  incision  five  inches  in  length  is  made  along  the  line 
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just  given.  The  centre  of  the  incision  should  correspond 
to  the  point  of  exit  of  the  artery. 

After  dividing  the  skin  and  superficial  fascia,  with  a few 
cutaneous  nerves,  the  gluteus  inaxiinus  is  reached,  covered 
by  its  fascia.  The  incision  runs  parallel  with  the  fibres  of 
the  muscle.  These  fibres  are  separated  in  the  line  of  the 
wound  until  the  thickness  of  the  muscle  has  been  traversed. 
A muscular  branch — from  the  siiperficial  division  of  the 
artery — may  here  be  met  with,  and  will  form  a guide  to  the 
truiik. 

The  deep  fascia  between  the  gluteus  muscles  is  reached,  - 
and  the  contiguous  margins  of  the  gluteus  medius  and 
pyriformis  muscles  are  exposed. 

The  gluteus  maximus  is  now  relaxed  by  placing  the 
fully  extended  thigh  ui)on  the  table.  The  interval  between 
the  gluteus  medius  and  ])yriformis  is  opened  up  with 
retractors,  and  the  upper  margin  of  the  sciatic  notch 
defined.  The  superficial  division  of  tlie.  artery  passes 
between  the  two  muscles,  and  leads  the  operator’s  finger  to 
the  main  trunk.  The  ligature  should  be  applied  as  far 
within  the  notch  as  possible — almost  within  the  pelvis — 
inasmuch  as  the  artery  breaks  up  into  its  two  divisions  as 
soon  as  it  has  cleared  the  notch 

Care  must  be  taken  to  include  neither  the  nerve  nor  the 
vein.  In  order  to  obtain  a fuller  view  of  the  vessel,  some 
fibres  of  the  great  sacro-sciatic  ligament  may  require  to  be 
divided. 
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INTRODUCTORY. 

The  following  are  the  operations  Avhich  ai’e  considered  in 
this  section  : — 

1.  Nerve  stretching. 

2.  Neurotomy,  or  section  of  a nerve  trunk. 

3.  Neurectomy,  or  excision  of  a portion  of  a nerve  trunk. 

4.  Neurorraphy,  or  suture  of  a divided  nerve  trunk. 

1.  Nerve  Stretehiiig'.  — This  procedure  has  been 
applied  to  nerves  of  all  kinds,  both  large  and  small ; to 
motor  and  sensory  nerves,  as  Avell  as  to  those  of  mixed 
composition. 

Nerve  trunks  ai'e  more  extensile  near  the  spinal  coi'd 
than  at  a distance,  and  in  the  upper  than  in  the  loAver 
limb.  This  depends  probably  upon  the  sti’ength  of  the 
nerve  sheath,  which  is  subject  to  A’ariation,  and  against 
which  the  main  strain  of  the  sti’etching  is  directed. 

The  nerve  is  exposed  at  its  most  convenient  and  usually 
at  its  most  superficial  part,  and  is  then  clearly  isolated  and 
brought  Avell  into  view. 

In  the  limbs  the  joints  may  be  so  flexed  as  to  relax  the 
]iarts  about  the  site  of  the  operation.  Good  retractors  will 
usually  be  required.  The  larger  nerve  trunks  are  stretched 
by  means  of  the  finger  and  thumb,  smaller  nerves  by  means 
of  a suitable  blunt  hook,  and  the  smallest  cords  with  the 
aid  of  a fine  probe. 

The  nerve  having  been  replaced,  the  incision  is  closed. 
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operations  are  of  necessity  limited  to  smaller  nerves, 
and  in  nearly  every  instance  to  such  nerves  as  are  purely 
sensory. 

The  nerve  is  exposed  at  some  place  of  election,” 
and  is  dealt  with  by  one  or  other  ot  the  methods 
named. 

By  means  of  special  forceps  (those  devised  by  Professor 
Thiersch,  which  resemble  long  narrow  Wells’s  forceps) 
several  inches  of  nerve  can  be  dragged  out  at  the  time  of 
the  neurectomy. 

The  majority  of  these  operations  are  not  of  great 
gravity. 

4.  rVciii‘oi‘i’a|>liy. — This  operation  concerns  the  union 
of  nerve  trunks  which  have  been  severed  by  accident. 

The  term  “ immediate  suture  ” is  applied  to  cases  in 
which  the  divided  ends  of  tlie  nerve  are  united  within  a 
short  time  of  the  accident;  the  term  “secondary  suture'” 
to  instances  in  which  a period  of  time  varying  from  weeks 
to  months  has  elapsed  between  the  receipt  of  the  injury 
and  the  operation.  It  is  needless  to  say  that  the  former 
measure  is  the  simpler  and  by  far  the  more  successful. 

In  the  immediate  suture,  the  wound  is  perfectly  cleaned, 
the  cut  ends  of  the  nerve  are  brought  together  and  united 
by  sutures.  Any  bruised  or  jagged  part  of  the  exposed 
nerve  is  cut  away.  The  general  features  of  the  operation 
are  identical  with  those  now  to  be  described. 

In  the  secondary  suture  the  steps  of  the  23rocedure  are 
as  follow  : 

The  nerve  is  exposed.  The  incision  is  made  over  the 
course  of  the  nerve  and  parallel  to  it. 

The  upper  end  of  the  nerve  is  more  easily  found  than 
the  lower.  It  is  usually  enlarged,  bulbous,  and  sensitive. 

The  lower  end,  on  the  other  hand,  is  usually  atrophied 
and  filiform,  and  is  apt  to  be  lost  in  cicatricial  tissue,  and 
to  be  free  from  notable  sensation. 

It  may  be  necessary  to  expose  the  trunk  of  the  nerve 
lower  down,  and  then  to  follow  the  cord  upwards,  in  order 
to  find  the  “ lower  end  ” with  greater  certainty. 
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In  any  caso  the  operator  must  be  prepared  to  make 
a very  free  wound. 

Each  portion  of  the  exposed  nerve  should  be  freed  for 
some  distance  respectively  upwards  and  downwards,  and 
the  ends  carefully  drawn  up  in  order,  to  bring  as  much  of 
the  nerve  as  possible  into  the  wound  area  to  overcome  the 
gap  resulting  from  retraction,  and  to  allow  the  extremities 
to  be  brought  readily  into  contact. 

The  two  exposed  ends  are  excised.  This  is  best  done 
with  sharp  small  scissors.  The  cut  must  be  clean  and 
quite  transverse.  The  bulb  may  be  cut  away  layer  by 
layer  until  a section  of  healthy  nerve  fibres  is  exposed. 
It  is  not  always  necessary  to  remove  the  whole  of  the 
bulbous  end.  Indeed,  the  firmer  tissues  of  the  bulb  afford 
an  excellent  hold  for  the  sutures. 

The  two  ends  are  united  by  sutures.  From  2 to  6 
or  8 sutures  will  be  required,  according  to  the  size  of  the 
divided  nerve.  The  material  should  be  either  fine  silk  or 
kangaroo  tendon.  The  thread  is  passed  by  means  of  a 
curved  needle.  A small  “Intestinal  ” needle  answers 
admirably.  The  needle  should  be  introduced  about  a 
quarter  of  an  inch  from  the  free  end  of  the  nerve,  and  the 
thread  should  be  carried  through  the  whole  thickness  of 
the  trunk. 

All  rough  handling  of  the  nerve  must  be  avoided. 

Finally,  the  wound  is  closed. 
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Operations  upon  the  Nerves  of  the  Head  and  Neck. 

FIRST  DIVISION  OF  THE  TRIFACIAL  NERVE. 

Tlie  Jiiii|>i'a-5>rbital  Nerve. — The  eyebrow  is  steadied 
by  the  operator’s  left  hand  while  an  assistant  draws  the 
eyelid  downwards.  An  incision  about  three-quarters  of  an 
inch  in  length  is  made  liorizontally  along  the  superior 
orbital  margin  in  such  a way  that  its  centre  will  correspond 
to  the  supra-orbital  notch.  The  integuments  and  orbicularis 
muscle  having  been  cut  through,  the  nerve  is  readily  exposed. 
The  vessels  should  be  avoided. 

A vertical  incision  exposes  more  of  the  nerve,  and  is 
simpler,  but  it  makes  a more  considerable  section  of  the 
muscle  and  leaves  a larger  scar. 

SECOND  DIVISION  OF  THE  TRIFACIAL  NERVE.  • 

Tlie  liili-a-Orbital  Nerve. — This  nerve  may  be  ex- 
posed as  it  leaves  the  infra-orbital  foramen  by  means  of 
a transverse  incision  three-quarters  of  an  inch  in  length 
made  about  a quarter  of  an  inch  below  the  lower  mai'gin  of 
the  orbit,  and  so  j^Hced  as  to  cross  the  infra-orbital 
foramen. 

After  the  skin,  layer  of  subcutaneous  fat,  and  orbiculai’is 
muscle  have  been  divided,  the  levator  labii  superioris  is 
exposed,  and  must  be  severed  in  the  line  of  the  original 
wound.  The  nerve  is  now  reached,  and  can  be  dealt  with. 
The  parts  are  vascular,  and  the  view  of  the  nerve  is  apt 
to  be  occluded  by  free  bleeding. 

Section  of  the  nerve  at  this  spot  cuts  off  merely  the 
terminal  branches  to  the  face. 

Various  methods  have  been  devised  for  dealing  with  the 
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infra-oi’bital  nerve  nearer -to  its  commencement  by  exposing 
it  through  the  lioor  of  the  orbit. 

An  incision  is  made  along  or  near  the  lower  margin  of 
the  orbit,  the  orbital  fascia  is  divided,  and  the  contents 
of  the  cavity  are  displaced  upwards  by  means  of  a thin 
spatula. 

The  infra-orbital  groove  is  exposed,  and  the  nerve 
divided  as  far  back  as  possible.  If  the  terminal  part  has 
been  brought  into  view  through  the  skin  incision,  a con- 
siderable part  of  the  nerve  might  be  drawn  out  after 
the  division. 

The  Trunk  ol  the  Superior  ITIaxiilary  ]\erve 

ami  Meckel’s  Oaiiglioii.  — A V-shaped  incision  is  made 
on  the  front  of  the  cheek,  so  placed  that  the  apex  points 
directly  downwards  and  the  centre  of  the  V is  opposite 
to  the  infra-oi’bital  foramen.  The  incision  should  form  two 
sides  of  an  equilateral  triangle,  each  limb  of  which  measures 
a little  more  than  one  inch. 

The  knife  is  carried  at  once  down  to  the  bone,  and  the 
triangular  Hap  formed  by  the  soft  parts  is  turned  up  over 
tlie  lower  lid.  A long  silk  suture  is  introduced  into  the 
apex  of  the  flap,  in  order  that  it  may  be  draAvn  well 
upwards  out  of  the  surgeon’s  way. 

The  infra-orbital  nerve  is  sought  for  and  isolated  as  it  is 
emerging  from  the  foramen.  The  bone  having  been  cleared, 
a portion  of  the  anterioj;  wall  of  the  antrum  measuring 
from  ^ to  f of  an  inch  square  is  removed  with  a chisel  and 
mallet.  The  infra-orbital  foramen  will  be  a little  above  the 
centre  of  the  part  removed.  The  mucous  lining  of  the 
antrum  having  been  divided,  that  cavity  is  fully  opened. 

The  posterior  wall  of  the  antrum  is  now  exposed,  and  a 
portion  about  | of  an  inch  square  is  cut  away  with  a fine 
chisel  and  mallet. 

The  next  step  consists  in  dividing  the  mucous  lining  on 
the  roof  of  the  antrum,  under  the  course  of  the  infra-orbital 
canal.  The  bone  forming  the  floor  of  this  canal  must  be 
broken  away  from  one  end  of  the  maxilla  to  the  other. 
This  is  best  effected  by  means  of  scissors,  aided  by  a fine 
bradawl  and  a slender  bone  elevator  or  stout  director.  The 
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bone  is  thin  and  oflers  little  resistance,  and  the  nerve,  which 
must  be  most  carefully  preserved  and  carefully  followed 
line  by  line,  forms  the  guide  to  the  surgeon’s  movements. 
When  the  posterior  wall  of  the  maxilla  is  reached,  the 
white  and  conspicuous  nerve  will  be  hanging  loose  in  the 
cavity  of  the  antrum.  Slender  dissecting  forceps  with  long 
blades  are  needed  during  this  stage,  and  become  still  more 
necessary  when  the  region 
of  the  foramen  rotundum  is 
reached. 

The  bone  of  the  hinder 
wall  of  the  antrum  must  be 
so  completely  removed  that 
the  nerve  is  seen  to  hang 
free  in  the  cavity  produced. 


By  means  of  the  long 
slender  forceps  and  a direc- 
tor the  surgeon  endeavours 
to  make  out  the  position  of 
the  trunk  as  it  issues  from 
the  foramen  rotundum,  and, 
if  possible,  the  precise  locality 
of  the  ganglion.  In  this 
attempt  he  is  aided  by  the 
infra-orbital  nerve,  upon 
which  traction  (by  means  of 
a silk  thread)  is  maintained. 

Finally  the  .superior  max- 
illary nerve  is  divided  close  to  the  foramen  rotundum 
by  a pair  of  very  slender  curved  scis.sors,  and  any  branches 
which  still  hold  the  nerve  in  position  having  been  divided, 
the  whole  trunk  is  removed  with  the  ganglion  attached. 

The  nerve  cord  removed  should  measure  not  less  than 
one  inch  and  thi’ee-quarters. 

The  antrum  having  been  sponged  out,  the  skin  incision 
is  united  by  sutures  and  the  selected  dressing  applied. 

Intracranial  Keiscction  of  tlic  Superior 
JTlaxillary  Nerve. — The  main  steps  of  this  operation  are 
identical  with  those  fo)-  excision  of  the  Gasserian  ganglion  (see 


Fig.  2B.— OUTLINE  OF  FLAP  TO  BE 
TURNED  DOWN  IN  EXPOSING  THE 
GASSERIAN  GANGLION  OR  THE 
SUi'ERIOR  MAXILLARY  TRUNK. 
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page  7 0).  After  the  dura  mater  has  been  reflected  from  the 
bone  forming  the  floor  of  the  middle  fossa,  the  front  part  of 
the  Gasserian  ganglion  is  exposed,  and  the  superior  maxillary 
trunk  defined  to  its  point  of  exit  thi-ough  the  foramen 
rotundum.  The  nerve  is  then  excised  with  a flne  knife, 
a portion  from  one-third  to  half  an  inch  long  being  removed. 
It  is  unnecessary  to  tie  the  middle  meningeal  artery  during 
this  operation,  which  is  a more  complete  and  certain 
procedure  than  any  kind  of  neurectomy  performed  on  the 
branches  of  the  superior  maxillary  division. 

Tlie  Ti’iiiik  or  tlie  liil'erior  .Tlaxillai'.v  ]\ci've 
at  tlic  Foramen  Ovale.— A square  vertical  flap 
is  cut  from  the  cheek.  The  two  sides  of  the  Hap 
are  represented  by  two  ^•ertical  lines  which  are  parallel 
with  the  antei'ior  and  posterior  borders  of  the  ascending 
ramus  of  the  jaw.  The  base  of  the  flap  is  represented  by  a 
transverse  line  joining  the  two  vertical  incisions  about  half 
way  down  on  the  ramus  of  the  jaw.  The  free  end  of  the 
flap  is  a little  above  the  zygoma.  The  incisions  ai-e  carried 
down  to  the  bone  at  the  fi'ee  end  of  the  flap.  The  zygomatic 
arch  is  exposed  and  its  two  ends  are  sawn  through.  The 
piece  of  bone  is  turned  down,  together  with  the  masseter 
attached  to  it  and  the  soft  parts  covering  the  upper  part  of 
the  I’amus  of  the  jaw. 

Care  must  be  taken  not  to  damage  the  facial  nerve  nor 
the  parotid  duct,  both  of  which  are  below  the  base  of  the 
flap.  The  flap  is  drawn  forcibly  downwards  rather  than 
dissected  up.  After  the  bleeding  has  been  arrested  the 
coronoid  process  is  divided,  and  with  the  attached  temporal 
muscle  is  turned  upwards.  The  upper  head  of  the  external 
pterygoid  muscle  is  separated  from  its  attachment  to  the 
sphenoid,  and  the  nerve  can  now  be  exposed  and  divided 
with  scissors.  In  the  living  subject  the  procedure  is  a very 
difficult  one. 

I'lic  liilcrior  I>eiifiil  Nerve. — Neurectomy  of  the 
Inferior  Dental  Nerve  throrigh  a Trei)liine  A-perture  in  the 
Lower  Jaw. — The  point  of  bone  to  be  aimed  at  is  indicated 
on  the  ascending  ramus  by  the  meeting  of  two  lines — one 
perpendicular  to  the  lower  border  of  the  law  passing 
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upwai’cls  from  its  angle,  the  other  a continuation  back- 
wards of  tlie  alveolar  margin  (Fig.  27).  This  point  on 
the  side  of  the  cheek  is  well  below  the  parotid  duct  and 
behind  the  facial  vein  ] the  skin  incision  of  one  inch  should 
be  mainly  horizontal,  to  avoid  injury  to  the  facial  nerve, 
but  it  is  convenient  to  curve  it  slightly.  The  masseter 
being  exposed,  its  fibi’es  are  partly  severed,  but  chiefly 
separated,  until  the  bone  is  reached  and  bared  with  a 
periosteal  elevator. 

.The  pin  of  a small  (half- inch)  trephine  is  then  inserted 
exactly  at  the  spot  above-mentioned,  and  when  the  outer 
table  of  comjiact  bone  is  traversed  the  disc  is  removed  by 
means  of  the  elevator.  It  is  almost  certain  that  the  groove 
containing  the  inferior  dental  nerve  and  vessels  will  be 
opened  thereby,  and  it  should  very  carefully  be  cleared  on 
either  side  with  a small  chisel  or  bone-cutting  forceps.  The 
groove  should  be  followed  upwards  and  downwards,  with 
due  caution  not  to  injure  the  inferior  dental  artery,  until 
the  nerve  can  be  raised  alone  on  a hook.  With  Thiersch’s 
forcejis  a long  piece  of  both  ends  of  the  divided  nerve  can 
sometimes  be  drawn  out  j if  not,  as  much  should  be  cut 
away  as  possible.  The  bone  disc  need  not  be  rejflaced, 
and  two  or  three  flue  sutures  will  suflice  for  the  wound, 
which  heals  rapidly. 

The  success  of  the  operation  depends  chiefly  on  e.xactly 
following  the  landmark  given,  and  avoiding  injury  to  the 
companion  artery.  As  a rule,  the  dental  nerve  lies  just  in 
front  of  the  latter,  and  is  readily  di.stinguished,  once  the 
canal  is  opened,  by  its  whiter  colour. 

I'lio  Giistafoiy  JVerve. — The  mouth  having  been 
opened  and  the  cheek  drawn  aside,  the  tongue  is  drawn 
forward  and  towai-ds  the  opposite  side. 

With  the  foi’eflnger  the  surgeon  can  define  the  ramus  of 
the  jaw  and  the  pterygo-maxillary  ligament.  The  nerve 
can  usually  be  felt  beneath  the  mucous  membrane  behind 
the  last-named  ligament,  and  about  half  an  inch  behind  and 
below  the  last  molar  tooth. 

A vertical  inci.sion,  about  an  inch  in  length,  is  made 
through  the  mucous  membrane  over  the  nerve,  and  thei’e- 
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fore  midway  between  the  tongue  and  tlie  gum,  and  at  the 
level  of  the  last  molar. 

The  nerve  is  exposed,  is  drawn  forwards  by  means  of  a 
small  blunt  hook,  and  some  half  inch  is  excised. 

EXCISION  OF  THE  GASSERIAN  GANGLION. 

It  is  essential  to  have  a special  broad  elevator,  made  of 
flexible  metal  and  mounted  on  a short  handle,  for  lifting  up 


Fig.  27.— OPERATION  OF  EXPOSING  THE  GASSERIAN  GANGLIO.N. 

The  area  of  bone  forming  the  temporal  fossa  necessary  to  be  removed 
in  order  to  expose  the  Gasserian  ganglion  is  shown  by  the  dotted 
line.  The  skin  incision  corresponds,  but  is  somewhat  larger.  The 
two  circles  mark  the  trephine  apertures  for  exposing  tlie  bend  of  , 
the  lateral  sinus  and  the  inferior  dental  nerve  respectively. 

the  dura  mater  and  brain.  As  it  may  be  necessaiy  to 
ligature  the  meningeal  artery,  an  aneurysm  needle  with  a 
short  curve,  and  of  smaller  dimensions  than  usual,  should 
be  at  hand. 

The  base  of  the  flap  to  be  turned  down  corresponds  to 
the  upper  border  of  the  zygoma,  its  posterior  edge  to  the 
back  of  the  eminentia  articularis.  There  is  never  any 
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need  to  divide  the  zygoma  in  the  operation.  Wlien 
the  cranial  cavity  has  been  opened,  the  foramen  ovale 
is  the  first  point  to.  be  made  for.  The  foramen 
spinosum  (transmitting  the  middle  meningeal  artery)  is, 
however,  placed  externally  to  as  well  as  slightly  behind  the 
larger  foramen,  and  will  therefore  probably  be  reached  first. 
A sufficient  landmark  for  the  two  is  the  eminentia  articu- 
laris  on  the  zygoma,  which  is  situated  on  the  same  vertical 
plane,  3 cm.  externally  to  and  slightly  below  them.  When 
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Fig.  28. — DIAGRAM  OF  THE  GASSERIAN  GANGLION. 

The  dotted  tract  m.r.  is  the  motor  root;  Oph.,  the  Ophthalmic  Trunk; 
For.  Rot.,  the  aperture  in  the  bone  for  the  Superior  Maxillary  ; and 
For.  Ov.,  the  Foramen  Ovale,  through  which  the  Inferior  Maxillaiy 
Division  passes.  The  dotted  lines  s.s.,  in  the  right-hand  figure, 
indicate  the  lines  of  section  where  the  entire  ganglion  is  removed  ; 
those  in  the  left-hand  figure  s.s.,  the  ones  made  for  the  modified 
excision. 

the  foramen  ovale  has  been  clearly  defined,  the  foramen 
rotundum  must  be  sought  for  2 cm.  in  front  of  it. 

The  Operation. — A rounded  flap,  including  all  the  tissues 
down  to  the  bone,  is  cut  with  its  baSe  at  the  zygoma  and  its 
upper  edge  two  inches  above  this  ridge.  (Figs.  26  and  27.) 
This  flap  lies  over  the  front  half  of  the  squamous  portion  of  the 
temporal  bone,  and  the  incision  divides  the  branches  of  the 
temporal  artery,  which  are  at  once  secured  by  forceps.  By 
means  of  a large  trephine  and  cutting  forceps  the  cor- 
responding part  of  the  cranial  wall  is  removed,  care  being 
taken  not  to  wound  the  dura  mater  or  the  meningeal 
vessels  running  in  it.  The  dura  mater  is  now  lifted  upwards 
by  an  elevator  from  the  floor  of  the  middle  fossa,  working 
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directly  inwards  towards  the  foramen  ovale  and  foramen 
rotundum,  which  are  situated  at  a depth  of  about  3 cm.  or 
1^  inches  from  the  wall  of  the  temporal  fossa.  Sufficient 
bone  must  be  removed  to  allow  of  the  introduction  of  the 
broad  bent  spatula  or  elevator  by  which  the  assistant  raises 
the  temporo-sphenoidal  lobe  in  its  case  of  dura  mater.  The 
inferior  maxillary  nerve  must  be  clearly  defined  as  it  passes 
through  the  foramen  ovale,  and  at  this  point  the  middle 
meningeal  artery  may  be  so  much  in  the  way  as  to  require 
division. 

If  the  meningeal  artery  has  to  be  tied,  double  ligatures  of 
fine  silk  should  be  used,  and  the  vessel  divided  between 
them  ; it  then  becomes  easy  to  expose  the  inferior  maxillary 
nerve  and  the  lower  edge  of  the  ganglion.  Working  for- 
wards for  a distance  of  about  half  an  inch,  the  foramen 
rotundum  is  reached,  and  the  two  main  divisions  of  the  fifth 
nerve  are  thus  exposed.  By  blunt  dissection  (the  dura  mater 
is  thin  here  and  closely  adherent)  the  upper  surface  of  the 
ganglion  is  denuded.  The  inferior  and  superior  maxillary 
nerves  are  now  cut  across,  just  as  they  enter  the  foramina 
ovale  and  rotundum.  The  ganglion  is  now  free  at  its  lower 
border ; it  is  gently  isolated  and  drawn  forward  with  fine 
serrated  forceps,  and  its  roots  are  divided  (Fig.  28).  A small, 
drainage-tube  is  inserted  and  the  flap  sutured  in  place. 
It  is  unnecessary  to  put  back  any  bone. 

The  aperture  left  by  trephining  becomes  so  completely 
filled  up  with  bone  in  a year  or  two  that  it  can  no  longer 
be  detected. 

THE  SPINAL  ACCESSORY  NERVE. 

Operation. — The  shoulders  are  raised,  the  head  is  thrown 
a little  back,  and  the  face  is  turned  to  the  opposite  side. 

An  incision  three  inches  in  length  is  made  along  the 
anterior  border  of  the  sterno-mastoid  muscle,  commencing 
above  at  the  tip  of  the  mastoid  process.  The  skin  and 
superficial  tissues  having  been  divided,  the  anterior  border 
of  the  muscle  is  exposed,  and  the  cervical  fascia  freely 
opened. 

The  neck  being  relaxed  a little,  the  sterno-mastoid  is 
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drawn  forcibly  backwards  by  an  angular  steel  retractor. 
This  will  serve  to  put  the  nerve  upon  the  stretch  ainj  to 
bring  it  a little  nearer  to  the  surface. 

On  careful  examination  with  the  linger  the  nerve  may 
usually  at  this  stage  be  felt.  The  best  guide  to  its  position 
is  the  conspicuous  transverse  process  of  the  atlas,  since  the 
nerve  crosses  almost  directly  over  that  pi’ocess  of  bone. 
The  inferior  border  of  the  digastric  muscle  should  be 
defined,  and,  passing  from  beneath  the  digastric  to  the 
sterno-mastoid  across  the  site  of  the  atlantoid  process,  the 
nerve  can  readily  be  exposed  by  a little  dissection. 
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Operations  upon  the  Nerves  of  the  Upper  anh  Lower 

Extremities. 

the  median  nerve. 

0|»<‘i'iitioiis. — (a)  In  the  arm  the  nerve  can  be  exposed 
through  such  an  incision  as  is  employed  to  secure  tlie 
brachial  artery,  e.g.,  in  the  middle  of  the  arm. 

{b)  At  the  wrist  it  is  readily  exposed  through  an 
incision  about  one  inch  and  a half  in  length,  which  is 
parallel  with  the  tendon  of  the  flexor  carpi  radialis  and 
* close  to  its  ulnar  side.  A superficial  vein  or  so  may  be  cut, 
the  fascia  is  divided,  and  the  nerve  can  at  once  be  brought 
into  view. 

THE  ULNAR  NERVE. 

Opci’sitions.— (a)  Above  the  centre  of  the  arm  the  nerve 
may  be  exposed  by  an  incision  parallel  to  the  line  of  the 
bi’achial  arteiy,  and  half  an  inch  to  the  inner  side  of  it.  In 
exposing  the  nerve  care  must  be  taken  to  avoid  injury  to 
the  venae  comites  of  the  brachial  artery,  the  nerve  of 
Wrisburg,  and  the  ulnar  collateral  nerve,  all  of  which  are 
in  near  association  with  the  trunk  sought  for. 

(6)  The  ulnar  nerve  is  very  conveniently  exposed  just 
above  the  internal  condyle.  The  incision  should  be  about 
one  inch  and  three-quarters  in  length,  and  should  lie  upon 
the  line  for  the  nerve  already  given.  The  cut  should  extend 
to  within  about  half  an  inch  of  the  internal  condyle.  The 
nerve  is  found  to  lie  along  the  back  of  the  internal  inter- 
muscular septum  with  the  inferior  profunda  artery,  which 
is  placed  to  its  outer  side. 

(c)  Just  above  the  wrist  the  nerve  may  be  exposed  by. 
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means  of  an  incision  one  inch  and  a lialf  long,  made  parallel 
to  the  tendon  of  the  flexor  carpi  ulnaris,  and  just  to  its 
outer  side.  After  the  integuments  and  fascia  have  been 
divided  the  nerve  is  brought  at  once  into  view,  the  artery 
lying  to  its  radial  side. 

THE  MUSCULO-SPIKAL  NERVE. 

Operation. — The  nerve  is  most  conveniently  exposed 
at  the  point  at  which  it  gains  the  outer  side  of  the  arm.  The 
elbow  is  flexed,  and  the  arm  carried  a little  across  the 
patient’s  thorax. 

An  incision,  from  two  * to  two  and  a half  inches  in 
length,  is  made  obliquely  across  the  outer  surface  of  the 
arm  at  its  lower  third.  V 

The  centre  of  the  incision  is  made  to  correspond  to  a 
point  midway  between  the  insertion  of  the  deltoid  and  the 
external  condyle,  and  its  obliquity  is  so  determined  that 
the  lower  part  of  the  incision  will  follow  the  line  of  the 
upper  border  of  the  supinator  longus. 

The  skin  and  fascia  having  been  divided,  the  surgeon 
with  his  forefinger  seeks  for  the  nerve  as  it  lies  close  to  the 
bone,  piercing  the  intermuscular  septum  and  about  to  cross 
the  upper  limit  of  the  supinator  muscle. 

If  the  fibres  of  this  muscle  be  exposed,  the  position  of 
the  nerve  can  be  more  readily  determined-. 

The  supinator  muscle  may  be  drawn  outwards  so  as  to 
demonstrate  the  groove  between  it  and  the  brachialis 
anticus.  The  nerve  may  be  carefully  separated  from  the 
companion  artery  and  drawn  forwards  by  means  of  a blunt 
hook. 

THE  GREAT  SCIATIC  NERVE. 

Operation. — The  nerve  is  most  accessible  for  stretch- 
ing if  exposed  at  the  lower  border  of  the  glutens  maximus 
muscle,  just  as  it  is  leaving  the  hollow  between  the  tuber 
ischii  and  the  great  trochanter.  This  corresponds  to  its 
most  superficial  part. 

The  patient  should  be  turned  sufficiently  over  upon  the 
lace  to  enable  the  buttock  to  be  exposed  and  the  thigh 
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to  be  extended.  A vertical  incision,  four  inches  in  length, 
is  then  made  in  the  course  of  the  nerve. 

The  incision  should  commence  over  the  gluteal  fold,  and 
should  be  exactly  opposite  to  the  middle  of  the  interval 
between  the  tuber  ischii  and  the  great  trochanter.  If  the 
wound  be  made  neai-er  to  the  tuber  there  is  an  increased 
difficulty  in  displacing  the  hamstring  muscles. 

The  centre  of  the  incision  will  about  correspond  to  the 
free  lower  margin  of  the  gluteus  maximus. 

The  skin  and  fascia  having  been  divided,  the  small 
sciatic  nerve  and  a few  cutaneous  arteries  will  be  en- 
countered. The  quantity  of  the  subcutaneous  fat  may  be 
considerable. 

The  lower  border  of  the  gluteus  maximus  should  be 
clearly  exposed  as  it  runs  obliquely  downwards  and  out- 
wai’ds. 

The  edge  of  this  muscle  must  be  drawn  upwards  by 
means  of  a strong  and  broad  retractor. 

The  finger  introduced  into  the  wound  will  now  en- 
counter the  hamstring  muscles  a little  beloNv  their  origin 
from  the  tuber  ischii.  These  muscles'  should  all  be  drawn 
inwards,  their  fibres  having  been  first  relaxed  by  bending 
the  knee.  They  are  retained  in  position  by  another  strong 
and  broad  retractor. 

The  nerve  should  now  be  readily  discovered  and  brought 
into  view. 
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CHAPTER  I. 

Methods  of  Performing  Amputation. 

The  following  are  the  principal  procedures  in  amputation  : — 

1.  The  Circular  Method. 

2.  The  Modified  Circular  Method. 

3.  The  Elliptical  Method. 

4.  The  Oval  or  Racket  Amputation. 

5.  The  Amputation  by  Flaps. 

1.  The  Circular  Method. — In  this  method  of  am- 
putation the  soft  parts  are  divided  by  a series  of  cii’cular 
cuts,  made  from  the  skin  down  to  the  bone.  The  tissues 
are  not  divided  by  one  sweep  from  integument  to  perios- 
teum, but  by  successive  cuts,  in  such  a way  that  the  skin 
and  the  layers  of  muscle  are  severed  at  different  levels. 

Two  forms  of  circular  amputation  ai’e  practised  at  the 
present  day.  They  are  identical  in  principle,  and  their 
diflferences,  such  as  they  are,  depend  upon  anatomical 
features,  and  are  indeed  influenced  only  by  locality. 

(a)  The  ordinary  circular  amputation — the  amj)ntation 
cirmfaire  injundihidiforme  of  the  French — is  illustrated  by 
an  amputation  through  the  arm  or  thigh.  In  these  parts 
the  bone  is  more  or  less  evenly  surrounded  by  thick 
muscles.  After  each  circular  cut  the  soft-  tissues  are 
allowed  to  retract,  or  are  retracted,  before  a second  sweep 
is  made  with  the  knife.  The  result  is  that  the  wound 
liecomes  funnel-shaped ; the  edge  of  the  funnel  is  formed 
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by  the  divided  skin ; the  apex  of  the  funnel,  or  infun- 
dibulum, by  the  divided  bone. 

{())  The  circulai'  amputation  a la  manchette  is  adapted 
for  parts  where  the  covei’ing  of  the  bones  is  scanty  and 
is  composed  of  irregular  tissues.  Such  a region  is  best 
illustrated  by  the  wrist,  where  the  bones  are  surrounded 
by  many  tendons,  and  where  muscular  tissue  is  scanty  and 
unevenly  disposed. 

In  this  method  of  amputating,  the  skin  and  sub- 
cutaneous tissues  are  turned  up  in  the  form  of  a cuflf,  or 
manchette,  and  turned  back  like  the  cuff  of  a coat. 

The  skin  is  divided,  as  in  the  previous  operation,  by 
circular  incision,  and  is  then,  together  with  the  sub- 
cutaneous tissues,  turned  back.  The  turning  back  of  this 
cufi'  is  mainly  effected  by  the  fingers  of  the  surgeon’s  left 
hand.  The  skin  is  freed  by  the  knife,  which  should  always 
be  held  perpendicular  to  the  surface.  The  cuff  is  not 
dissected  up.  It  is  gently  freed  and  turned  up.  If  the 
knife  be  passed  obliquely  beneath  the  skin  which  has  to 
be  everted,  it  is  apt  to  be  needlessly  damaged. 

The  cuff  must  be  even  and  regulai',  and  of  a size 
previously  determined  upon. 

The  soft  parts  are  then  divided  by  a circular  sweep, 
with  the  knife  at  the  level  of  the  retracted  and  everted 
skin.  • 

2.  Tlic  Modified  Circular  Metliod. — Three  im- 
portant modifications  need  to  be  described  : (a)  In  addition 
to  the  circular  cut  through  the  integuments,  a vertical 
incision  is  made  to  join  the  original  wound.  The  skin  on 
either  side  of  this  vertical  cut,  and  at  the  points  where  the 
cut  joins  the  circle,  is  then  reflected  in  the  form  of  two  im- 
perfect skin  flaps. 

(b)  Two  vertical  incisions  are  made  to  join  the  circular 
wound.  By  this  use  of  the  knife  two  squai’e  skin  flaps  can 
be  dissected  up,  and  the  muscles,  when  exposed,  can  be 
divided  by  a circular  sweep  of  the  knife. 

(c)  Two  very  short  flaps,  of  semi-lunar  outline  and  of 
equal  width  and  length,  are  dissected  u p.  They  are  composed 
simply  of  the  skin  and  the  subcutaneous  tissues,  and  consist 


CHAP.  I. 


AMPUTATIONS. 


79 


of  little  more  than  curved  incisions  made  across  opposite 
surfaces  of  the  limb,  each  being  equal  to  one-half  of  the 
circumference  of  the  limb. 

The  skin  beyond  the  bases  of  the  little  flaps  is  then 
retracted  as  a whole,  just  as  in  the  usual  circular  amputa- 
tion. When  the  retraction  has  been  carried  to  a sufficient 
extent,  the  muscles  are  divided  by  circular  incisions  in  the 
usual  way.  This  method  is  illustrated  by  an  amputation  of 
the  thigh  (page  184). 

3.  The  Elliptical  Method. — This  method  occupies 
an  intermediate  position  between  the  circular  operation  and 
the  amputation  by  a single  flap. 

The  incision  in  the  skin  is  elliptical  or  lozenge-shaped 
{le  mode  loscmgique).  The  position  and  inclination  of  the 
ellij)se  vary  according  to  the  site  of  the  amputation,  and 
have  to  be  carefully  estimated.  The  skin  and  subcutaneous 
tissues  are  then  retracted,  by  gliding,  as  in  one  amputation 
at  the  wrist,  or  by  the.  turning  up  of  a cuff,  as  in  the  dis- 
articulation at  the  elbow  by  a posterior  ellipse,  or  by  the 
separation  of  a definite  flap,  as  in  Guyon’s  supramalleolar 
amputation. 

The  muscles  are  usually  divided  as  in  the  circular 
operation.  They  may  be,  however,  cut  in  part  by 
transfixion,  as  in  the  disarticulation  at  the  elbow-joint 
by  an  anterior  ellipse. 

The  elliptical  method  is  well  adapted  for  amputations 
through  certain  joints. 

4.  The  Oval  Racket  Method. — The  skin  incision 
takes  the  form  of  an  oval  with  one  end  pointed,  or  of  an 
isosceles  triangle  roupded  at  its  base.  The  edges  of  the 
resulting  wound  are  united  in  its  long  axis.  The  soft  parts 
beneath  the  skin  are  divided  down  to  the  bone  by  cutting 
from  without  inwards.  This  operation  is  illustrated  on  a 
small  scale  by  some  amputations  at  the  joints  of  the  fingers 
and  toes. 

To  obtain  a better  exposure  of  a joint  without  loss 
of  substance,  and  to  afford  a better  covering  for  the  bone  in 
the  upper  part  of  the  wound,  Malgaigne  extended  a 
longitudinal  cut  from  the  apex  of  the  oval,  producing  thus 
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I’incision  eu  raquette,  tlie  longitudinal  wound  forming  the 
handle  of  the  ‘‘  racket.”  This  incision  is  also  called  by  the 
French  Vincision  en  croupih'e,  and  in  some  amputations  it 
certainly  moi’e  closely  conforms  to  the  outline  of  a crupper 
than  to  that  of  a racket. 

The  racket,  crupper,  and  T-shaped  incisions  are  best 
illustrated  by  disarticulations  at  the  metacarpo-phalangeal 
and  metatarso-phalangeal  lines  of  joints. 

Amputation  by  the  racket  incision  is  also  illustrated  by 
certain  disarticulations  at  the  shoulder  and  at  the  hip 
joints. 

5.  Tlic  Flap  Mefliotl. — Any  flap  or  flaps  may  be 
composed  of  the  integuments  only,  or  of  the  integuments 
and  the  subjacent  muscular  tissue. 

In  every  flap  the  skin  must  be  cut  longer  than  the 
muscle  tissue.  A flap  containing  too  much  muscular  tissue 
is  unwieldy ; it  is  difficult  to  adjust,  and  the  muscle  is 
certain  to  protrude.  In  endeavouring  to  bring  the  edges  of 
the  skin  together,  undue  strain  is  apt  to  be  placed  upon  the 
sutures. 

A flap  composed  of  skin  only  is  very  apt  to  slough. 
This  tendency;  is  least  obsei’ved  in  the  integuments  about 
joints,  where  the  vascular  supply  of  the  skin  is  derived  from 
many  channels  ; elsewhere  an  extensive  skin  flap  is  very 
liable  to  perish  for  lack  of  blood. 

In  general  terms,  therefore,  it  may  be  said  that  the  best 
flaps  are  those  which  contain  muscular  tissue,  provided 
always  that  the  skin  covering  the  stumps  be  longer  than 
the  divided  muscles  which  it  contains. 

Modes  of  Cutting  Flaps. — The  methods  of  fashioning 
flaps  have  been  already  in  general  terms  alluded  to. 
Considered  more  in  detail,  and  from  the  point  of  view 
of  the  manipulation  of  the  knife,  three  methods  of  cutting 
flaps  may  be  specified  : — 

(a)  By  transfixion. 

(b)  By  cutting  from  without  inwards. 

(c)  By  dissection. 

(a)  In  cutting  by  transfixion,  a long  knife,  equal  in  length 
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to  one  diameter  and  a half  of  the  limb,  is  employed.  The 
following  is  the  description  of  an  amputation  of  the  arm  by 
double  flaps  cut  by  transfixion  as  given  in  Heath’s  “ Opera- 
tive Surgery  ” : — “ The  limb  being  held  away  from  the 
trunk  by  an  assistant,  the  operator  grasps  the  biceps,  with 
the  brachial  vessels  and  nerves,  and  entering  the  point  of 
the  knife  upwards  close  below  his  thumb,  passes  it  in  front 
of  the  humerus,  depressing  the  point  as  it  appears  on  the 
opposite  side  close  to  the  operator’s  fingers.  With  a .steady 
sawing  movement,  a flap  from  two  to  tbi’ee  inches  long  is 
cut,  with  the  skin  left  longer  than  the  muscles.  Drawing 
up  the  fla]3  with  his  fingei’s,  the  operator  passes  the  knife 
behind  the  bone,  and  cuts  a slightly  lai’ger  flap  behind, 
bringing  out  the  knife  abruptlj^  at  the  last.  Both  flaps 
being  gently  retracted,  the  knife  is  swept  round  the  bone, 
which  is  then  sawn  steadily  through,  the  thumb  and  fingers 
of  the  left  hand  protecting  the  soft  tissues.” 

By  another  method  the  skin  incisions  may  be  made  by 
cutting  from  without  inwards,  and  the  exposed  muscles  be 
then  divided  by  transfixion.  This  is  illustrated  by  the 
amputation  of  the  arm  by  an tero- posterior  flaps. 

(5)  In  cutting  a flap  from  without  inwards,  the  out- 
line of  the  future  flap  is  at  first  marked  out  by  an  incision 
which  concerns  only  the  skin  and  the  subcutaneous  tissues. 
When  the  skin  has  retracted,  the  muscles  are  divided  down 
to  the  bone  by  cutting  from  without  inwards. 

For  this  purpose  a small  but  strong  knife  is  employed, 
and  the  edge  is  directed  obliquely  towards  the  bone,  so  that 
the  muscular  tissue  shall  be  cut  unevenly,  the  thinnest 
section  being  along  the  margin  of  the  flap,  the  thickest  at 
its  base. 

An  illustration  of  this  method  is  afforded  by  the  dis- 
articulation at  the  shoulder-joint  by  an  external  or  deltoid 
flap.  ■ 

As  the  skin  is  allowed  to  retract  before  any  muscular 
tissue  is  cut,  the  integument  of  the  stump  must  of  necessity 
be  longer  than  the  contained  muscle. 

(c)  In  separating  a flap  by  dissection,  the  flap  is  at  first 
marked  out  by  a skin  incision,  and  when  the  integuments 
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have  sufficiently  and  evenly  retracted,  the  muscular  part  of 
the  flap  is  cut  with  great  care.  The  knife  is  passed 
obliquely  through  the  muscle  to  the  bone,  and  the  soft 
parts  forming  the  apex  of  the  flap  having  been  completely 
divided,  the  rest  of  the  deeper  tissues  of  the  flap  are  very 
carefully  dissected  up  ox’  peeled  off  from  the  bone. 

This  method  is  well  illustrated  by  the  amputation  of  the 
leg  at  the  place  of  election  by  a siixgle  external  flap  (p.  168). 

The  main  points  to  be  considered  iix  the  selection  of  a 
method  are  the  following: — 

1.  The  least  sacrifice  of  the  healthy  tissues  of  the  limb. 

2.  The  providing  of  a good  and  penuanent  covering  for 
the  bone. 

3.  The  obtainiixg  of  as  small  a wound  ai’ea  as  is  con- 
sistent with  the  proper  performance  of  the  amputation. 

4.  The  securing  of  a good  blood  supply  for  the  flaps  or 
tissues  which  will  form  the  stump. 

5.  The  production  of  a well-adjusted  cicatrix,  and  one 
so  placed  as  to  be  I’eixioved  from  pressure  when  the  stump 
has  healed. 

6.  The  ease  with  which  the  bone  can  be  exposed  at  the 
saw- line,  and  the  general  simplicity  of  the  method. 

7.  The  cuttiixg  of  the  main  vessels  transversely. 

8.  The  rapidity  with  which  the  amputation  can  be  per- 
formed. 
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CHAPTER  IT. 

Amputation  of  the  Finger.s  and  Thumb.  . 

Oeiieral  Considerations. — The  position  of  the 
pliahingeal  joints  mnst  be  clearly  defined. 

In  performing  these  operations  every  care  should  be 
taken  to  remove  as  little  of  the  digit,  and  especially  of  the 
thumb  and  index,  as  possible.  The  shortest  and  most 
ungainly-looking  stump  of  the  thumb  or  of  the  forefinger 
may  prove  to  be  of  the  gi’eatesfc  value. 

If  the  thumb  or  a portion  of  it  be  left,  it  is  important 
that  it  should  have  something  with  which  to  come  into 
apposition  ; and  in  fulfilling  this  need  the  slightest  stum]-) 
of  the  forefinger  is  of  consicleriible  service.  Tlie  little  and 
ring  fingers  ai’e  of  less  importance,  provided  that  tlie  other 
digits  I’emain ; but  in  cases  where  the  three  or  the  two 
outer  fingers  have  been  removed,  the  little  finger  or  the 
ring  finger  has  been  capable,  in  conjunction  with  the  thumb, 
of  performing  most  valuable  and  most  complex  functions. 

A hand  with  nothing  left  but  the  stumps  of  a thumb 
and  of  a little  finger  is  more  useful  than  the  most  elaborate 
artificial  limb. 

The  bone  should  always  be  divided  as  low  down  as 
])0ssible.  If  only  the  base  of  the  terminal  phalanx  can  be 
saved,  it  will  secure  for  the  finger  the  attachment  of  .the 
fiexor  profundus  tendon. 

Amputation  of  the  second  phalanx  should  be  performed 
through  the  bone  whenever  possible.  If  the  upper  half,  or 
even  the  upper  third,  of  the  phalanx  be  left,  .some  portion 
of  the  insertion  of  the  flexor  sublimis  will  be  saved. 

It  is  sometimes  said  that  a stump  formed  of  the  whole 
or  part  of  the  first  phalanx  alone  will  be  immobile  and  use- 
less. With  regard  to  the  index  and  little  fingers  this  is 
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certainly  not  true,  and  even  in  the  case  of  the  middle  and 
ring  fingers  the  first  phalanx  alone  will,  as  a rule,  provide 
a useful  and  mobile  stump. 

As  the  bones  of  the  finger  are  comparatively  large  in 
relation  to  the  surrounding  soft  parts,  the  flaps  must  be  cut 
comparatively  long.  Thus  a single  palmar  flap  should  be 
equal  to  one  diameter  and  a half  of  the  digit.  If  unequal 
dorsal  and  palmar  flaps  are  cut,  the  palmar  flap  should  be 
longer  than  the  diameter  of  the  digit,  while  the  dorsal  flap 
should  be  about  the  third  of  the  palmar. 

Flaps  should  be  so  cut  that  the  cicatrix  is  removed  from 
pressure.  The  scar,  therefore,  should  not  be  on  the  extremity 
of  the  stump  nor  upon  its  palmar  aspect.  In  other  words, 
it  is  upon  the  dorsum  that  the  scar  may  most  conveniently 
be  placed. 

For  this  reason  a single  palmar  flap  or  a predominating 
palmar  flap  (when  two  are  cut)  represents  the  best  method 
in  amputation  through  the  fingers.  The  stump  which 
results  is  covered  with  firm  and  vascular  skin,  well  able 
to  withstand  pressure,  and  is  indued  with  the  remarkable 
sensibility  of  the  part.  A dorsal  flap  involves  a covex'ing 
for  the  stump  which  is  thin,  ill  supplied  with  blood,  little 
able  to  withstand  pressure,  and  of  slight  sensibility. 

The  fibrous  sheaths  for  the  flexor  tendons  when  cut 
across,  as  in  these  operations,  form  rigid  tubes  along  which 
pus,  if  suppuration  should  ensue,  may  pass  and  enter  the 
palm  of  the  hand.  The  flexor  tendons  retract  after  divi- 
sion, but  the  sheaths  do  not,  so  there  is  provided  in  the 
depths  of  the  stump  a natux’al  drainage-tube,  the  remote 
end  of  which  leads  into  the  palm ; if  no  suppuration 
occurs,  this  hidden  channel  will  produce  no  evil.  It  is 
soon  occluded  and  unable  to  be  harmful.  If  the  stump, 
however,  does  suppurate,  as  may  occur  after  crushes  of  the 
■fingers,  the  pus  can  find  its  way  with  great  readiness  into 
the  rigid  patent  fibrous  tube,  and  then  ensues  deep-seated 
suppuration  in  the  stump  and  in  the  palm. 

To  avoid  this  serious  hindrance  to  healing,  the  fibi’ous 
sheath  should  be  closed  when'possible  after  all  amputations 
of  the  fingers  and  thumb  in  which  there  is  any  doubt  as  to 
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the  securing  of  a perfect  aseptic  condition.  Over  the 
terminal  phalanx,  and  over  the  joint  between  the  middle 
and  termpial  plialanges,  there  is  no  fibrous  she'ath.  In 
front  of  the  metacarpo-phalangeal  joint  it  is  scarcely 
evident.  Over  the  first  and  second  (proximal  and  middle) 
phalanges,  and  in  fx’ont  of  the  joint  between  these  bones, 
the  fibrous  sheath  is  well  marked,  and  appears  as  a rigid 
tube  when  cut  across. 

As  the  sheath  crosses  the  metacarjio-phalangeal  and 
first  interphalangeal  joints,  it  is  adherent  to  the  glenoid 
ligament,  and  it  may  easily  be  closed  by  two  fine  catgut 
sutui’es  passed  vertically,  i.e.  from  the  dorsal  to  the  palmar 
wall. 

Opposite  the  shafts  of  the  first  and  second  phalanges, 
however,  there  is  much  difficulty  in  effecting  this  closure, 
since  the  sheath  is  united  to  the  periosteum,  and  that 
membrane  is  very  thin.  In  these  situations  the  periosteum 
should  be  stripped  up  a little  from  the  palmar  aspect  of  the 
bone,  and  the  orifice  of  the  tube  secured  by  two  fine  sutures 
passed  either  vertically  or  transversely,  as  may  appear  the 
more  convenient.  This  stripping  off  of  pei’iosteum  should 
be  effected  before  the  bone  is  divided. 

Iiisti'uiiieiits  required.— Narrow,  slender,  and  strong 
scalpels,  the  blades  of  which  should  be  equal  in  length  to 
about  one  diameter  and  a half  of  the  digit  to  be  removed. 
(A  fine  scalpel  with  a cutting  edge  one  inch  in  length  will 
serve  admii’ably  for  most  amputations  of  the  fingers.  The 
“ finger  knife  ’’  of  the  instrument  makers  is  an  absurd 
instrument.)  A fine  key-hole  saw  or  very  small  Butcher’s 
saw.  Bone  forceps.  Dissecting  and  artery  forceps. 
Tapes  to  hold  aside  the  fingers.  Scissors,  needles,  etc. 

Position. — The  surgeon  sits  with  the  patient’s  hand 
before  him.  The  limb  should  be  in  the  position  of  prona- 
tion while  dorsal  incisions  and  flaps  are  being  made,  and  in 
supination  during  the  fashioning  of  palmar  flaps. 

In  the  oval  operation  the  limb  may  be  kept  pronated 
throughout,  and  disarticulation  is  in  any  case  conveniently 
effected  in  that  position. 

The  surgeon  holds  the  finger  to  be  removed  with  his 
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left  hand,  placed  in  the  supine  position.  An  assistant  is 
]»laced  opposite  to  the  surgeon.  He  liolds  the  patient’s 
hand  in  the  required  position,  and  keeps  the  sound  digits 
out  of  the  way. 

AMPUTATION  OK  DISARTICULATION  OF  THE  PHALANGES  OF 

THE  FINGERS. 

These  operations  include  amputations  through  the 
jiroxirual,  middle,  or  terminal  phalanges,  and  disarticula- 
tions at  the  first  or  second  interphalangeal  joints.  An 


Fig.  2!). — HOUIZONTAL  SECTION  THROUGH  THE  MIDDLE  OK  THE  SECOND 
- ' PHALAN.x.  {Tillaux.) 

a,  Fle.xor  tendon  ; h,  Fibrous  slieath  of  tendon  ; c,  E.\tensor  tendon  ; 
d.  Digital  artery  and  nerve. 

amputation  through  the  terminal  phalanx  can  scarcely 
claim  to  be  a defined  operation. 

Two  methods  will  be  described — 

1.  By  single  palmar  flap. 

2.  By  unequal  dorsal  and  palmar  flaps. 

1.  By  Siiigfle  Palinar  Flap. — Illustrated  by  the 
removal  of  the  last  phalanx  at  the  joint. 

Hold  the  digit  between  the  left  thumb  and  forefinger 
(the  thumb  upon  the  pulp  of  the  digit,  the  forehnger  on 
the  nail).  Ascertain  the  position  of  the  joint.  Commence 
the  incision  upon  one  side  of  the  finger  opposite  to  the 
joint-line  and  midway  between  the  dorsal  and  palmar 
aspects  of  the  digit.  Mark  out  the  palmar  flap  by  an 
incision  which  involves  the  skin  only.  This  flap  will 
include  the  greater  part  of  the  pulp  of  the  finger.  Then 
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carry  tlie  incision  to  the  bone  throughout,  and  dissect  up 
the  flap  so  freed,  including  in  it  everything  down  to  the 
bone. 

Let  the  patient’s  finger  be  now  flexed,  and  make  the 
dorsal  incision.  This  incision  is  carried  transversely  across 
the  finger  at  the  level  of  the  base  of  the  distal  phalanx, 
lletract  the  soft  parts  a little  and  open  the  joint. 

Divide  the  lateral  ligaments.  Nothing  now  connects  the 
phalanx  with  the  rest  of  the  finger  but  the  flexor  profundus 
tendon  and  the  glenoid  ligament.  Put  the  terminal 
phalan.x  in  the  position  of  extreme  extension,  and  divide 
these  two  structures  by 
cutting  from  below  up 
against  the  base  of  that 
phalanx. 

'2.  By  Unequal 
Dorsal  ami  Palmar 
Flaps. — Illustrated  by 
disarticulation  at  the 
first  interphalangeal  joint. 

The  palmar  flap 
should  exceed  a little  in 
length  the  diameter  of  the  digit  at  the  joint-line.  The 
dorsal  flap  is  one-third  the  length  of  the  palmar. 

Ascertain  the  line  of  the  articulation. 

Hold  the  finger  in  the  position  of  pronation,  and  mark 
out  the  flaps  by  skin  incisions.  The  flaps  should  be 
squarely  cut.  The  lateral  incisions  should  be  placed 
midway  between  the  dorsal  and  palmar  surfaces,  and 
should  be  commenced  just  above  the  joint-line. 

Carry  the  lateral  cuts  to  the  bone.  Flex  the  linger 
strongly  and  carry  the  dorsal  incision  to  the  bone. 

Dissect  up  the  dorsal  flap,  including  in  it  all  the  soft 
parts  to  the  bone.  Open  the  joint  from  the  dorsal  aspect. 

Dissect  up  the  palmar  flap,  dividing  the  flexor  tendon 
at  the  end  of  the  flap  while  the  finger  is  in  the  extended 
position.  This  flap  also  includes  all  the  soft  parts  to  the 
bone. 

When  the  joint  is  reached,  divide  the  lateral  ligaments. 


Fig.  30.— A and  B,  Disarticulations  by 
large  palmar  Hap  ; c,  Amputation  by 
unequal  dorso-palmar  flaps. 
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separate  the  glenoid  ligament  from  the  base  of  the  second 
phalanx,  and  the  disarticulation  is  completed. 

The  tendon  sheath  may  be  closed. 

If  an  attempt  is  to  be  made  to  secure  the  flexor  tendons 
for  reasons  already  given  (p.  83),  the  divided  extremity  of  each 
*(or  the  free  end  of  the  flexor  profundus  tendon  only)  is 
attached  to  the  remains  of  the  fibrous  sheath  and  to  the 
glenoid  ligament  (which  is  left  in  the  st.ump).  The  tendons 
are  thus  made  to  occupy  the  fibrous  sheath,  which  is  readily 
closed  around  them. 

DISARTICULATION  OP  FINGERS  AT  THE  METACARPO- 
PHALANGEAL JOINTS. 

The  following  methods  will  be  described  : — 

1.  By  the  oval  method. 

2.  By  lateral  flaps. 

3.  Operations  for  the  forefinger. 

4.  Operations  for  the  little  finger. 

1.  By  tlie  Oval  or  Racket  Method. — The  dorsal 
incision  is  commenced  just  above  the  head  of  the  meta- 
carpal bone  {i.e.  opposite  to  its  neck),  and  is  carried  down  in 
the  median  line  of  the  finger  until  it  has  passed  the  base  of 
the  phalanx. 

The  cut  now  divides,  and  its  limbs  sweep  obliquely  across 
each  side  of  the  root  of  the  finger.  They  are  joined  on  the 
palmar  as^iect  by  a transverse  incision,  which  exactly 
follows  the  crease  between  the  finger  and  the  palm,  and  is 
therefore  level  with  the  free  margin  of  the  web. 

The  surgeon,  having  made  out  the  position  of  the  joint, 
holds  the  finger  in  the  prone  position  in  his  left  hand.  An 
assistant  steadies  the  hand  and  keeps  the  other  fingers  out 
of  the  way. 

Throughout  the  whole  operation  the  limb  is  kept  in  the 
prone  position. 

The  knife  is  entered  upon  the  dorsum,  and  is  carried 
first  across  one  side  of  the  root  of  the  finger  and  then  across 
the  other  side.  The  incision  is  completed  by  the  transverse 
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palmai’  cut.  Three  separate  cuts  with  the  knife  are  there- 
fore required. 

The  incision  should  at  first  involve  the  skin  only. 

The  finger  is  now  extended  to  its  utmost,  and  the  palmar 
incision  is  carried  to  the  bone,  the  flexor  tendons  being  thus 
stretched  and  divided. 

The  finger  being  then  turned  to  one  or  the  other  .side, 
the  lateral  incisions — on  each  aspect  of  the  root  of  the 
finger — are  carried  to  tlie  bone.  In  this  way  the  digital 
arteries  are  cleanly  divided,  and  the  expansions  from  the 
lumbricals  and  interossei  are  cut. 

The  assistant  now  takes  the  finger,  while  the  surgeon 
dissects  back  the  flaps,  as  far  as  the  joint-line,  with  the 
aid  of  forceps. 

The  wrist  and  finger  being  fully  extended,  the  operator 
once  more  takes  hold  of  the  digit  and  proceeds  to  open  the 
joint  from  the  palmar  aspect.  He  cuts  the  glenoid  ligament 
transversely  against  the  base  of  the  phalanx,  divides  the 
lateral  ligaments,  and  finally  completes  the  operation  by 
cutting  the  extensor  tendon.  Disarticulation  may  be 
eSected  from  the  dorsum,  but  it  renders  the  section  of  the 
glenoid  ligament  a little  less  easy. 

The  synovial  sheath  for  the  flexor  tendons  may  be 
closed. 

The  glenoid  ligament  remains  in  the  stump. 

The  two  palmar  digital  arteries  will  require  to  bo 
ligatured  or  twisted. 

The  cicatrix  is  vertical — -i.e.  in  the  long  axis  of  the 
limb. 

2.  By  I..at€i‘al  Fla|»s. — The  flaps  are  of  equal  size 
and  are  a little  rounded.  The  base  of  each  corresponds  to 
the  joint-line,  the  free  extremity  of  each  to  the  level  of 
the  Aveb.  The  median  dorsal  cut  commences  just  above  the 
metacaiqio-phalangeal  joint.  The  palmar  median  incision 
extends  into  the  palm  up  to  the  level  of  that  joint. 

The  modus  operandi  is  as  follows  : — 

The  surgeon  marks  out  both  the  flaps  by  skin  incisions. 
He  then  dissects  iq»  one  of  the  flaps  (that  to  the  right)  until 
the  joint  is  reached.  This  flap  includes  all  the  soft  parts 
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down  to  the  bone,  and  the  digital  artery  is  divided  at  its 
free  extremity. 

Pie  then  opens  the  joint  liy  cutting  tiie  exposed  lateral 
ligament,  viz.  that  to  his  (the  surgeon’s)  right. 

Holding  the  knife  vertically,  with  the  blade  directed  up- 
wards, the  operator  passes  it  aci’oss  the  joint,  cuts  the 
opposite  lateral  ligament,  and  then  fashions  the  other 
lateral  flap  (that  to  the  surgeon’s  left)  by  cutting  from 
within  outwards. 

All  the  tendons  are  divided  at  the  joint-level,  and  are 
severed  as  the  knife  is  passed  transversely  across  the 
articulation. 

The  digital  vessels  are  cut  at  the  free  end  of  each  flap. 

3.  Modified  Operations  for  llie  Forefiiijifer. — In 

order  that  the  cicatrix  may  not  be  exposed  to  pressure  when 
the  thumb  is  opposed  to  the  stump,  -or  when  anything  is 
being  held  in  the  hand,  the  following  modified  procedures 
may  be  carried  out : — 

(a)  By  the  racket  incision,  with  the  vertical  cut  placed 
upon  the  side  of  the  index  nearest  to  the  middle  finger,  and 
with  the  incision  carried  a little  farther  on  the  radial  than 
on  the  ulnar  side  of  the  digit.  In  the  latter  .situation  it 
corresponds  to  the  web. 

(b)  By  unequal  lateral  flaps,  the  external  flap  being  the 
larger. 

(c)  By  the  externo-palmar  flap  of  Farabeuf.  The  in- 
cision commences  at  the  joint-line,  just  to  the  radial  side 
of  the  extensor  tendon.  It  is  carried  down  along,  the  outer 
side  of  the  dorsum  nearly  as  far  as  the  centre  of  the  shaft 
of  the  phalanx.  It  is  then  made  to  sweep  across  the  palmar 
aspect  of  the  finger  to  the  web.  From  the  web  it  passes  by 
the  shortest  route  to  the  point  at  which  the  incision  com- 
menced (Fig.  31,  a). 

The  large  flap  is  dissected  up,  carrying  with  it  all  the 
soft  parts  down  to  the  bone.  The  tendons  are  divided,  and 
• disarticulation  is  efiected  in  the  usual  way. 

4.  Modified  Operafioiis  for  flic  Fitflc  Fiiig^cr.— 

These  have  for  their  object  the  removal  of  the  cicatrix  from 
an  exposed  position. 
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(«)  By  a racket  incision,  with  the  vertical  cut  placed 
upon  the  side  of  the  digit  nearest  to  the  ring-finger,  and 
with  the  incision  carried  a little  farther  on  the  ulnar  than 
on  the  radial  side  of  the  finger. 

(h)  By  unequal  lateral  flaps,  the  internal  being  the 
larger. 

(c)  By  the  interno-palmar  flap  of  Farabeuf.  It  corre- 
sponds to  the  flap  already  described  as  employed  for  the 
index  finger,  with  the  necessary  difference  that  the  position 
of  the  incisions  is  transposed. 

C'oiiiiiient. — In  all  these  disarticulations  the  head  of 
the  metacarpal  bone  should  be  spared  whenever  possible. 

Of  the  two  operations  first  described,  the  better  is  un- 
doubtedly that  by  the  racket  incision. 

The  operation  by  lateral  flaps  has  the  drawback  that 
the  cicatrix  is  carried  into  the  palm,  the  tissues  of  which 
are  opened  up. 

The  method  by  means  of  a circular  incision  at  the  level 
of  the  web,  with  a median  dorsal  cut,  affords  a most 
excellent  covering  to  the  bone,  but  it  provides  a some- 
what clumsy  stump. 

AMPUTATIONS  AND  DISARTICULATIONS  OP  THE  THUMB. 

In  performing  an  operation  through  the  first  or  the 
second  phalanx,  or  in  disarticulating  at  the  interphalangeal 
joint,  one  or  other  of  the  methods  already  described  may 
be  employed. 

The  two  most  suitable  operations  are  the  following  : — 

1.  By  llie  Racket  I iicisioii.— The  incision  commences 
upon  the  dorsum,  opposite  the  neck  of  the  metacarpal  bone, 
and  is  continued  down  along  the  line  of  the  extensor  tendon 
until  the  base  of  the  first  phalanx  is  passed.  Here  the 
incision  divides  to  form  the  oval,  the  palmar  cut  crossing 
the  thumb  transversely  about  opposite  to  the  centre  of  the 
shaft  of  the  phalanx. 

The  steps  of  the  operation  have  been  already  described. 
Disarticulation  may  be  effected  from  the  dorsum. 

The  two  e.xtensor  tendons  are  divided  opposite  to  the 
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joint  line.  The  flexor  longus  pollicis  tendon  may  bo 
severed  opposite  to  the  palmar  incision,  and  the  extremity 
of  the  tendon  may  be  attached  to  the  sesamoid  bones.  The 
latter  structures  should  be  carefully  detached  from  the  base 
of  the  phalanx,  and  are  left  in  the  stump. 


Fig.  31.— A,  Disarticulation  by  special  externo-palmar  flap;  B,  Dis- 
° articulation  by  lateral  flaps;  c,  Amputation  by  unequal  doreo- 
palmar  flap  ; D,  Disarticulation  by  oblique  palmar  flap ; E,  Dis- 
articulation of  the  ring  finger,  with  its  metafcm-pal  bone,  by 
racket  incision ; F,  Same  ojieration  upon  the  little  fiugei  ; G, 
Dubrueil’s  disarticulation  at  the  wrist. 


The  sheath  for  the  long  flexor  tendon  should  be  closed. 
Two  or  more  digital  vessels  will  probably  require  ligatures. 

2.  By  Oblique  Palmar  Flap. — This  is  Farabeufs 
method.  It  is  most  excellent  in  cases  where  the  tissues  permit 
of  so  large  a flap  being  cut. 
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The  dorsal  incision  is  U-shaped,  tlie  concavity  being 
towards  the  nail,  and  the  bend  of  the  U opposite  to  the 
joint-line. 

Tlie  palmar  incision  is  U-shaped,  the  convexity  being 
towards  the  nail,  and  the  bend  reaching  nearly  to  the  inter- 
digital fold  in  the  skin. 

The  lines  of  the  cut  follow  the  lateral  borders  of  the  thumb 
'(Fig.  31,  D).  The  flap  is  dis.sectedup  in  the  usual  way.  The 
■extensor  tendons  are  divided  opposite  to  the  joint,  and  the  > 
long  flexor  about  the  middle  of  the  phalanx.  The  operation 
is  finished  in  the  manner  already  described. 
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CHAPTER  III. 

Amputations  of  the  Fingers  and  Thumr,  together 
WITH  PoimoNS  OF  the  Metacarpus. 

I ■isfriiiiieiits. — A stout  narrow  scalpel  with  a blade 
about  1|  inches  long  will  suffice  for  the  oval  methods,  and  a 
slender  bistoury,  with  a cutting  edge  of  some  2|-  to  3 inches, 
is  required  for  transfixion  operations.  A fine  keyhole  saw. 
Small  retractors.  Bone  forceps.  A rugine,  if  the 
periosteum  is  to  be  preserved.  Dissecting  and  artery 
forceps.  Scissors,  needles,  etc. 

Position. — The  surgeon  sits  with  the  patient’s  hand  ' 
before  him.  The  limb  should  be  in  the  position  of  prona- 
tion. The  operator  grasps  the  finger  to  be  removed, 
keeping  his  hand  supine.  An  assistant,  placed  opposite 
to  the  surgeon,  holds  the  patient’s  hand  in  the  required 
position,  and  keeps  the  sound  digits  out  of  the  way. 

The  following  procedures  will  be  described  : — 

1.  Partial  amputations. 

2.  Disarticulation  of  a finger  with  its  metacarpal 

bone. 

3.  Disarticulation  of  the  thumb  with  its  metacarpal 

bone. 

1.  Partial  Amputations. — As  much  of  the  meta- 
carpus should  be  preserved  as  is  possible.  In  such  partial 
operations  the  deep  palmar  arch  is  not  exposed  to  the  risk 
of  being  Avounded  ; the  attachments  of  certain  tendons  are 
preserved,  the  carpo-metacarpal  synovial  sacs  are  not 
opened  up,  and  if  the  bone  be  divided  beyond  its  centre 
the  synovial  sacs  of  the  flexor  tendons  may  escape  the  knife 
in  the  case  of  the  three  middle  digits. 

The  racket  method  should  be  employed.  The  vertical 
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incision  follows  the  median  doi'.sal  line  of  the  metacarpal, 
while  the  oval  cut  traverses  the  web  and  follows  the 
transverse  digito-palrnar  crease. 

The  general  features  of  the  operation  are  the  same  as  in 
the  complete  disarticulations  {vide  infra). 

The  dorsal  incision  should  be  commenced  a little  way 
above  the  point  at  which  it  is  intended  to  divide  the.  bone. 

The  bone  should  be  severed  with  a saw  whenever 
possible,  the  soft  parts  being  protected  by  a director  during 
the  passage  of  the  instrument.  The  shaft  is  apt  to  be 
much  crushed  if  bone  forceps  are  employed. 

The  second  and  fifth  metacarpals  should  be  divided 
obliquely,  so  that  the  end  of  the  bone  may  not  project 
unduly  upon  the  margin  of  the  hand. 

2.  Disarticulation  ol  a Finger  witli  tlie 
corresponcling  Metacarpal  Bone. — The  racket  in- 
cision is  conveniently  employed.  The  operation  may  be 
illustrated  upon  the  ring  finger  (Fig.  31,  e).  The  joint  line 
having  been  made  out,  the  queue  of  the  racket  is  commenced 
just  above  the  articulation,  and  is  carried  down  along  tlie 
dorsum  of  the  metacarpal  until  the  base  of  the  knuckle  is 
reached. 

The  incision  here  divides,  and  the  oval  wound,  following 
the  clefts  between  the  fingei’s,  crosses  the  web  and 
terminates  transversely  at  the  digito-palrnar  crease  in  the 
skin. 

The  incision  involves  at  first  the  skin  only,  the  surgeon 
holding  the  finger  and  manipulating  it  as  required  with  his 
left  hand. 

An  assistant  now  takes  charge  of  the  finger  while  the 
surgeon  deepens  the  dorsal  incision  and  divides  the  extensor 
tendons  just  beyond  the  base  of  the  bone. 

The  sides  of  the  shaft  of  the  metacarpal  are  now  bared 
from  one  end  to  the  other,  the  knife  being  kept  very  close 
to  the  bone.  During  this  step  the  surgeon  uses  his  left 
finger  to  assist  in  the  sepai’ation  of  the  interossei  from  the 
shaft,  the  assistant  rotating  the  digit  as  required. 

The  knife  is  carried  back  between  the  bases  of  the  meta- 
carpal bones  (on  either  side  of  the  bone  to  be  removed),  so 
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as  to  divide  the  interosseous  ligaments  ; the  skin  is  at  the 
same  time  retracted,  so  as  to  expose  the  part.  To  reach 
the  articulation  more  conveniently,  a transverse  cut  may  be 
made  at  the  end  of  the  vertical  incision.  (Fig.  31,  e.) 

The  operator  now  carries  the  knife  forward  through  the 
tissues  of  the  web  on  either  side  of  the  finger,  and,  the 
digit  being  fully  extended,  the  palmar  incision  is  carried 
down  to  the  flexor  tendons. 

The  assistant  then  holds  the  finger  in  the  position  of 
the  extremest  extension,  while  the  surgeon  lays  bare  the 
under-surface  of  the  flexor  tendons,  which  he  ultimately 
divides  oppo.site  the  neck  of  the  shaft. 

While  the  finger  is  still  extended  to  the  utmost,  the 
operator  exposes  the  palmar  surface  of  the  bone  as  Avell  as 
is  possible  and  as  far  back  as  is  possible. 

The  ligaments  of  the  joint  having  been  divided,  the 
finger  is  turned  back  upon  the  dorsum  of  the  hand,  and  the 
last  structures  divided  are  such  resisting  palmar  structures 
as  still  remain,  together  wiih  the  tendon  of  the  extensor 
carpi  radialis  brevior. 

The  digital  arteries  are  divided  in  the  tissues  of  the  web. 

The  synovial  sheath  of  the  flexor  tendons  may  be  closed 
with  fine  catgut  sutures,  if  considered  desirable. 

In  the  case  of  the  index  fiixger  the  vertical  incision 
should  be  carried  along  the  dorsum  of  the  bone  rather  than 
along  its  radial  side,  as  sometimes  advised.  A transverse 
cut  should  be  made  over  the  trapezoid  at  the  end  of  this 
incision. 

In  removing  the  little  finger  with  its  metacarpal  bone, 
the  dorsal  incision  should  be  placed  rather  towards  the 
inner  side  of  the  shaft  of  the  bone,  and  from  its  extremity 
a short  transverse  cut  may  be  made  towards  the  ulnar 
margin  of  the  hand  (Fig.  31,  f). 

3.  Disarticulation  oftlic  TUuiiib  to|tetlicr  Avith 
its  metacarpal  Bone.— In  this  operation  especial  care 
must  be  taken  not  to  wound  the  radial  artery  as  it  passes 
close  to  the  base  of  the  metacarpal  bone  to  reach  the  palm, 
and  not  to  open  the  joint  between  the  metacarpal  of  the 
index  and  the  trapezoid. 
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One  of-  the  two  following  methods  may  be  employed  : — 

1.  The  Racket  Method. — The  hand  is  to  be  held  in  the 
mid-position  between  pronation  and  supination.  The  widst  is 
.steadied  by  an  assistant  while  the  surgeon  holds  the  thumb. 

The  dorsal  incision  commences  in  the  tabatiere,  just 
above  the  carpo-metacarpal 
joint,  and  on  the  tendon  of 
the  extensor  primi  internodii 
Ijollicis.  It  runs  along  the 
dorsum  of  the  thumb,  keeping 
nearer  to  the  extei’iial  than 
the  internal  border  of  the 
metacarpal  bone. 

The  oval  encircles  the  head 
of  that  bone  and  crosses  the 
23almar  asj^ect  of  the  digit  on 
a level  with  the  free  edge  of 
the  web  as  displayed  when 
the  thumb  is  abducted  (Fig. 

32). 

The  procedure  is  practic- 
ally the  same  as  that  already 
described  for  the  fingers. 

The  sheath  of  the  fiexor 
tendon  may  be  closed. 

The  arteria  princeps  pollicis, 
or  its  two  collateral  branches, 
will  be  found  divided  on  the 
palmar  aspect  of  the  wound, 
and  will  require  a ligature. 

The  vessel  runs  along  the 

palmar  side  of  the  metacarpal  bone,  and  bifurcates 
between  tlie  heads  of  the  flexor  brevis  and  under  cover  of 
the  long  flexor. 


Fig.  .32.  — DISARTICULATION  OP 
THE  THU.MB  WITH  ITS  META- 
CARPAL BONE  BY  .-Y  RACKET 
INCISION. 


The  two  dorsal  arteries  of  the  thumb  are  small,  and  may 
not  require  to  be  secured. 

2.  By  Palmar  Flap. — This  operation  may  be  rapidly 
performed,  but  it  is  decidedly  inferior  to  the  method  just 
described. 
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An  assistant  holds  the  finger  while  the  surgeon  abducts 
the  thumb.  The  knife,  introduced  into  the  centre  of  the 
web,  passes  beneath  the  muscles  of  the  thumb,  and 
emerges  at  the  base  of  the  metacarpal  bone.  By  cutting 
outwards  a rounded  flajj  is  formed,  comprising  the  whole 
of  the  tissues  of  the  thenar  eminence.  The  extremi- 
ties of  this  flap  are  now  united  by  a straight  dorsal 
cut,  the  thumb  being  stilt  abducted,  the  remaining  soft 
parts  are  divided,  the  joint  i.s-opened  on  the  inner  side,  and 
the  disarticulation  completed. 

On  the  left  hand  the  flap  may  be  formed  by  inti’oducin 
the  knife  at  the  base  of  the  metacarpal  bone  and  bringin 
it  out  at  the  centre  of  the  web. 


aq  aq 
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CHAPTER  IV. 

Disarticulation  at  the  Wrist- Joint. 

Iiistriiiiiciits. — A narrow  amputating-knife,  witli  a 
stout  handle  and  a blade  from  three  to  four  inches  in 
length.  A scalpel.  Dissecting  and  artery  forceps,  scissors, 
needles,  etc. 

Position. — The  surgeon  sits  facing  the  patient’s  fore- 
arm, which  is  abducted  horizontally  and  with  the  hand 
pronated.  An  assistant  stands  facing  the  operator,  and 
with  his  back  to  the  patient’s  shoulder.  He  steadies  the 
limb,  draws  up  the  soft  parts,  and  takes  charge  of  the 
flaps  as  they  are  formed.  He  can  also  manipulate  the 
hand  if  required.  A second  assistant  may  conveniently 
attend  to  the  sponging. 

The  following  methods  of  disarticulating  will  be  de- 
scribed : — 

1.  Circular. 

2.  By  elliptical  incision. 

3.  By  long  palmar  flap. 

1.  Tlie  Circiilsir  Method. — The  circular  incision  is 
some  way  below  the  joint,  and  is  inclined  a little  lower  down 
upon  the  radial  than  upon  the  ulnar  side,  in  order  that  the 
outer  styloid  process  may  be  well  cleared. 

The  incision  on  the  inner  side  is  just  above  the  base  of 
the  fifth  metacarpal  bone,  while  on  the  outer  side  it  crosses 
the  first  metacarpal  about  1 cm.  below  the  earpo-metacarpal 
joint  of  the  thumb  (Fig.  33,  a). 

The  surgeon,  holding  the  patient’s  hand  in  his  left  hand, 
makes  the  circular  incision,  commencing  it  ujaon  the 
dorsum,  and  turning  the  hand  from  the  prone  ta  the  supine 
position  as  the  knife  travels  round  the  limb. 
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The  incision  concerns  at  hrst  the  skin  and  the  sub- 
cutaneous tissues  only,  and  as  it  is  being  made  the  assistant 
draws  up  the  soft  parts  of  the  dorsum. 

The  hand  is  now  allowed  to  drop  into  the  prone  position, 
while  the  operator  dissects  up  the  integuments  of  the 
dorsum  until  the  joint-line  is  reached  and  the  styloid 
processes  are  cleared.  The  left  fingers  are  used  to  assist  in 
this  retraction. 

Tlie  surgeon  once  more  grasps  the  pronated  hand,  and 
flexing  the  wrist  to  the  utmost,  divides  the  left  lateral 
ligament  (i.e.  the  ligament  on  the  operator’s  left). 

By  continuing  the  incision  transversely,  all  the  extensor 
tendons  are  severed  opposite  the  line  of  the  articulation,  the 
ioint  is  opened,  and  finally  the  right  lateral  ligament  is  cut. 

Still  flexing  the  wrist,  and  so  rotating  the  hand  that  the 
border  on  the  surgeon’s  right  is  turned  well  forward,  the 
operator  cuts  the  anterior  ligaments  close  to  the  carpus,  and 
clears  the  bony  eminences  at  the  root  of  the  palm.  Unle.ss 
care  be  taken,  the  pisiform  bone  is  very  apt  to  be  left  behind. 

Little  now  is  left  but  the  mass  of  the  flexor  tendons. 
These  are  dragged  upon  while  the  wrist  is  still  forcibly 
flexed,  and  the  knife  having  been  passed  between  the 
carpus  and  the  tendons  in  question,  the  limb  is  finally 
severed  by  cutting  vigorously  from  within  outwards. 

In  the  final  cut  the  palmar  incision  is,  of  course, 
followed.  The  wound  is  united  so  as  to  form  a transverse 
cicatrix. 

Hmmorrhage. — The  radial  artery  is  divided  in  the 
dorsal  wound  at  its  outer  extremity. 

At  the  inner  angle  of  the  dorsal  wound  the  carpal 
branch  of  the  ulnar  may  be  found  bleeding. 

In  the  palmar  wound  are  divided  the  superficial  and 
deep  portions  of  the  ulnar  artei-y  on  the  inner  side  and  the 
superficialis  vola3  on  the  outer. 

2.  The  Elliptical  Itlelliod.— So  far  as  the  covering 
of  the  bones  is  concerned,  this  method  is  nearly  equivalent 
to  disarticulation  by  a palmar  flap. 

The  positions  of  the  patient  and  of  the  operator  are 
the  same  as  in  the  circular  method. 
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The  l)l{ule  of  the  knife  should  be  four  inches  in 
length. 

The  highest  point  of  the  ellipse  is  on  the  dorsum,  a 
little  to  the  inner  side  of  the  middle  line,  and  half  an  inch 
below  the  line  of  the  wrist-joint. 

The  lowest  point  is  on  the  palm,  in  a line  with  the 
middle  finger,  and 
about  two  inches 
below  the  level  of 
the  highest  point. 

In  forming  the 
ellipse  between  these 
two  points  the  in- 
cision on  the  ulnar 
side  should  pass 
between  the  pisiform 
bone  and  the  base 
of  the  fifth  meta- 
carpal, while  on  the 
radial  side  it  should 
cross  the  carpo- 
metacarpal joint  of 
the  thumb  (Fig.  33). 

The  surgeon, 
holding  the  subject’s 
hand  in  the  supine 
position,  mai’ks  out 
the  palmar  part  of 
the  ellipse,  com- 
mencing the  incision 
on  the  left  side  (the 
surgeon’s  left)  of  the 
hand. 

The  operator  now 
pronates  the  hand  and  marks  out  the  dorsal  segment 
of  the  ellipse,  the  assistant  at  the  same  time  drawing 
up  the  integuments  at  the  back  of  the  hand. 

The  first  incision  concei’ns  the  skin  and  the  subcu- 
taneous tissues  only. 


Fig.  3.3. — A,  Palmai-  incision  in  the  circular 
disarticulation  at  the  wrist ; b b,  Incisions 
in  the  ellijjtical  disarticulation  at  the  wrist. 
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Tlie  remaining  steps  of  the  operation  are  nearly  identical 
with  those  of  the  circular  method. 

The  integuments  on  the  dorsum  are  separated  up  until 
the  styloid  pi’ocesses  and  the  joint-line  are  cleared. 

The  surgeon,  holding  the  pronated  hand  in  the  position 
of  forced  flexion,  now  divides  in  order  the  lateral  ligament 
on  the  left,  the  extensor  tendons  and  posterior  ligament, 
and  the  lateral  ligament  on  the  right.  The  tendons  are 
divided  immediately  opposite  to  the  articulation,  which  is 
thus  freely  opened. 

The  anterior  ligament  is  now  severed  close  to  the  carpus. 

The  hand,  still  hanging  down  in  the  position  of  pro- 
nation and  flexion,  is  so  rotated  that  one  or  other  border  is 
turned  forwards  so  as  to  face  the  surgeon.  While  in  this 
position  the  lateral  parts  of  the  ellipse  are  deepened  towards 
the  palm,  and  the  two  bony  eminences  at  the  root  of  the 
palm  are  cleared,  the  knife  being  kept  close  to  the  bone. 

The  instrument  is  held  vertically,  with  its  point  down- 
wards, and  is  passed  between  the  mass  of  the  flexor  tendons 
and  the  hollow  of  the  carpus.  With  the  knife  held  in  this 
position  the  “ carpal  canal  ” is  cleared  out. 

Nothing  now  remains  but  to  divide  the  flexor  tendons 
and  the  surrounding  soft  parts.  The  tendons  are  dragged 
upon  and  are  cut  obliquely  from  within  outwards,  the 
knife — now  held  horizontally — finally  following  the  existing 
cutaneous  incision. 

When  the  wound  is  adjusted,  the  cicatrix  appears  as  a 
curved  line  upon  the  dorsum. 

Hcemorrhage. — The  radial  artery  is  cut  in  disarticu- 
lating, and  is  found  divided  at  the  outer  extremity  of 
the  dorsal  wound.  It  is  severed  above  the  origin  of  the 
branches  to  the  thumb  and  index  finger. 

In  the  inner  portion  of  the  palmar  flap  the  ulnar  artery 
• is  divided  as  it  is  forming  the  commencement  of  the  super- 
ficial palmar  arch. 

Deeper  in  this  part  of  the  palmar  flap  the  deep  branch 
of  the  ulnar  artery  is  cut. 

In  the  outer  segment  of  the  palmar  flap  the  superficialis 
volse  will  be  found  severed. 
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The  deep  palmax’  arch  and  the  greater  part  of  the 
superficial  arch  are,  of  course,  removed  with  the  hand. 

3.  By  a L<oug  Pnlniai*  Flap.  — The  flap  i.s 
U-shaped.  It  commences  half  an  inch  below  the  radial 
styloid  process,  and  ends  half  an  inch  below  the  tip  of  the 
corresponding  process 
of  the  ulna.  The 
outer  limb  is  directed 
towards  the  gap  be- 
tween the  index  and 
middle  fingers,  the 
inner  limb  towards 
the  web  between 
the  little  and  ring 
fingers. 

The  almost  trans- 
verse extremity  of  the 
flap  reaches  nearly  to 
the  middle  of  the 
metacarpus.  Its 
general  outline  is 
shown  in  Fig.  34. 

The  dorsal  incision 
is  carried  straight 
across  the  back  of 
the  limb  from  one 
extiemity  of  the 
palmar  flap  to  the 
other.  It  will 


therefore  cross  the  Fig.  .34.— disarticulation  of  thf.  wri.st 
carpus.  BY  long  palmar  flap. 

A stout  knife 

with  a blade  some  three  inches  in  length  is  required. 

The  operator  grasps  the  patient’s  hand  and  holds  it 
in  the  position  of  extension  and  supination. 

Entering  the  knife  half  an  inch  below  the  styloid 
process  to  his  left,  he  carries  it  across  the  palm,  in  the 
direction  indicated,  to  the  corresponding  point  on  the  other 
side  of  the  hand,  and  thus  marks  out  the  palmar  flap. 
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assistant  now  takes  tlie  hand  and  retains  it  in  the 
same  position  while  the  operator  ])roceeds  to  dissect  up  the 
great  flap.  This  should  include  all  the  soft  parts  down  to 
the  flexor  tendons.  A considerable  portion  of  the  iuu.scles 
of  the  thenar  and  hypothenar  eminences  will  consequently 
form  a part  of  the  flap,  and  the  limb  of  the  superficial 
palmar  arch  will  be  divided  at  its  free  end. 

The  flap  should  be  dissected  up  to  the  level  of  the  radio- 
carpal joint,  care  being  taken  to  clear  the  bony  prominences 
in  the  palm  of  the  hand. 

The  surgeon  now  takes  the  hand  and  holds  it  in  the 
pronated  position,  while  the  assistant  draws  up  the  skin  on 
the  back  of  the  limb.  The  dorsal  incision  is  made.  The 
integuments  are  dissected  up  to  the  joint-line,  and  the 
extensor  tendons  and  the  ligaments  of  the  wrist  are 
divided  precisely  as  in  the  previous  operation. 

Nothing  now  connects  the  disarticulated  hand  with  the 
forearm  but  the  mass  of  the  flexor  tendons  and  the  tissues 
about  them. 

These  are  drawn  upon  and  divided  by  a vigorous  trans- 
verse cut  made  from  above  downwards — i.e.  from  dorsum  to 
palm — care  being  taken  that  the  palmar  flap  is  held  well 
out  of  the  way  at  the  time. 

The  palmar  flap  should  never  be  cut  by  transfixion. 
The  bony  prominences  in  the  palm  render  such  a method 
difficult,  and  an  unduly  scanty  flap  is  apt  to  result. 

llcemorrhage.—  T\\Q  vessels  are  divided  as  in  the  previous 
operation.  The  deep  palmar  arch  and  the  transverse  part 
of  the  superficial  arch  are  removed  with  the  hand. 

C'oiiiiiiciit. — Of  the  operations  described,  the  best  pro- 
cedure is  undoubtedly  the  elliftical  method.  The  cicatrix 
falls  upon  the  dorsum,  the  bones  are  well  covered,  and  the 
free  end  of  the  stump  is  made  up  of  the  tough  and  well- 
nourished  tissues  of  the  palm.  The  styloid  processes  are 
well  protected. 

The  operation  by  a fahnar  fiai:)  may  rank  next  in  order 
of  value.  It  has  these  disadvantages  when  compared  with 
the  elliptical  operation  : Tlie  tissues  of  the  palm  are  more 
extensively  encroached  upon  • the  flap  is  of  a somewhat 
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awkward  shape,  and,  as  it  includes  the  tougher  parts  of 
the  palmar  integuments,  it  is  a little  unyielding  and  stiff, 
and  not  so  readily  adjusted  as  is  the  smaller  and  less  rigid 
flap  of  the  elliptical  method.  The  flap,  moreover,  contains 
more  fatty  tissue,  and  healing  after  the  operation  is  usually 
a little  slow — a circumstance  to  which  the  occasionally 
horny  condition  of  the  skin  and  the  difficulty  of  perfectly 
disinfecting  it  may  no  doubt  contribute. 

In  the  palmar  flap  operation  the  incisions  are  carried 
comparatively  high  up  upon  the  sides  of  the  limb,  and  there 
is  a little  more  disposition  for  the  styloid  processes  to  be 
exposed  when  the  flap  is  adjusted. 

The  circular  operation  has  the  merit  of  being  readily 
performed.  It  affords,  however,  a somewhat  scanty  covering 
to  the  bones,  and  the  cicatrix  is  placed  at  the  extremity  of 
the  stump  and  over  the  prominences  of  bone. 

If  the  tissues  of  the  palm  or  of  the  dorsum  have  been 
thickened  by  inflammation,  there  may  be  some  difficulty  in 
dissecting  up  the  covering  of  soft  parts. 
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Amputation  of  the  Forearm. 

Iiistriiiiiciits. — An  amputating-knife,  with  a blade 
four  to  five  inches  in  length.  A stout  scalpel.  An 
amputating-saw.  Retractors  (the  linen  retractor  used  to 
protect  the  soft  parts  during  the  sawing  of  the  bones  may 
have  three  “ tails,”  the  middle  and  narrowest  slip  being 
passed  through  the  interosseous  space).  Pressure  and  dis- 
secting forceps.  Scissors,  needles,  etc. 

Position. — The  arm  is  abducted,  and  the  surgeon 
stands  to  the  right  of  the  limb  in  all  cases — i.e.  to  the  outer 
side  of  the  right  forearm  and  the  inner  side  of  the  left. 

One  assistant — to  the  operator’s  left — steadies  the  upper 
arm  and  retracts  the  flaps,  etc.  The  othex’ — to  the  opera- 
tor’s right — manipulates  the  forearm  and  hand,  and  attends 
to  the  sponging,  etc. 

The  following  operations  ai*e  desci’ibed  : — 

1.  Circular  method. 

2.  Anterior  and  posterior  flaps. 

1.  Tlic  Circular  ITIetliod  {through  the  lower  third). 
— The  cix’cular  cut  in  the  skin  will  be  placed  at  a distance 
below  the  futui’e  saw-line  equal  to  the  antero-posterior 
diameter  of  the  limb  at  that  line. 

The  steps  of  the  operation  have  been  given  on  page  77. 

2.  By  Aiifero-postcrior  Flaps  {through  the  upper 
tivo-thirds). — The  base  of  each  flap  should  be  equal  to  half 
the  cii'cumference  of  the  limb  at  the  level  of  the  saw-line. 

The  length  of  each  flap  will  depend  upon  the  condition 
of  the  tissues.  The  arterial  supply  is  the  best  on  the  anterior 
surface,  and  the  saw  should  always  be  placed  on  the  dorsum. 
Hence  the  anterior  flap  may  well  be  made  the  length  of 
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the  antevo-posterior  diameter  at  the  point  of  section,  the 
posterior  flap  about  one-half  as  long. 

The  flaps  are  U-shaped,  and  the  lateral  incisions  corre- 
spond to  the  lateral  margins  of  the  limbs.  The  anterior  flap 
Avill  contain  the  sui^inator  longus  and  the  flexor  muscles. 
The  posterior  flap  will  contain  the  extensors.  In  the  radial 
incision  the  vertical  cut  will  involve  the  two  extensors 
of  the  radial  side  of  the  carpus.  In  the  lateral  ulnar  wound 
the  flexor  profundus  and  the  flexor  carpi  ulnaris  are  found 
to  be  marked  by  tlie  vertical  incision. 

The  hand  having  been  supinated,  the  anterior  flap  is 
niarked  out  by  a skin-cut.  In  the  case  of  the  right  limb, 
the  knife  is  entered  at  the  commencement  of  the  ulnar 
incision,  is  carried  down  along  the  ulnar  border,  and  is  then 
made  to  sweep  transversely  across  the  flexor  surface  of  the 
limb.  The  knife  being  \v?ithdrawn,  its  point  is  entered 
at  the  upper  end  of  the  radial  incision,  and  is  carried  down 
along  the  radial  border  of  the  forearm  to  meet  the  first 
incision.  The  flap  is  marked  out,  therefore,  by  two  cuts, 
and  the  incision  is  commenced  on  the  side  more  remote 
from  the  surgeon.  In  the  left  limb  the  knife  is  first  entei’ed 
upon  the  radial  border. 

The  elbow  being  now  flexed  so  that  the  forearm  is 
vertical  (the  baud  being  still  supine),  the  posterior  flap 
is  marked  out  in  the  integuments  only.  The  skin  thus 
fashioned  for  the  future  flaps  is  allowed  to  retract.  The 
forearm  is  now  again  held  horizontally,  with  the  elbow  a 
little  flexed  and  the  hand  still  supine.  The  operator  lifts  up 
the  tissues  on  the  front  of  the  limb  with  the  fingers  of  the 
left  hand,  and  proceeds  to  transfix.  The  knife  is  entered 
at  tliQ  angle  of  the  wound  nearest  to  the  surgeon,  and  is 
made  to  follow  as  accurately  as  possible  the  curves  of  the 
bones  and  the  interosseous  membrane.  Its  point  should 
just  graze  the  bones  as  it  moves  across  the  limb.  While 
the  assistant  extends  the  hand,  the  surgeon  cuts  a muscular 
flap  from  within  outwards,  bringing  the  knife  out  sharjoly 
just  at  the  level  of  the  retracted  .skin. 

The  posterior  flaj)  is  cut  by  transfixion  in  the  same  way, 
the  limb  being  held  in  the  same  posture.  It  is  diflicult  to 
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insinuate  the  knife  behind  the  ulna,  and  its  movements  in 
that  position  must  be  assisted  with  the  left  fingei's. 

While  the  muscular  tissue  is  being  divided  the  assistant 
flexes  the  hand.  The  two  flaps  are  now  drawn  ujj  to  the 
level  of  the  saw-line,  and  the  remaining  soft  parts  are 
divided  at  that  level  to  fully  clear  the  bones. 

This  is  effected  by  what  the  French  surgeons  call  the 
incision  en  8 cle  chiffre^'  (^^ig-  35).  The  knife  is  so  made 
to  pass  across  the  front  and  back  of  the  limb  as  to  follow 
the  outlines  of  the  bones  and  to  well  sever  the  interosseous 
membrane.  The  hand  is  kept  supine,  and  both  the  anterior 

and  posterior  incisions 
are  made  from  left  to 
right,  and  both  are 
commenced  by  the  heel 
of  the  knife  and  com- 
pleted by  its  point. 

The  threefold  re- 
tractor having  been 
applied,  the  bones  are 
sawn  in  the  manner 
already  described. 

Some  surgeons 
advise  that  the  me- 
dian, ulnar,  and  radial 
nerves  should  be  I’esected  from  the  anterior  flap. 

Hcemorrhage. — The  i*adial  artery  will  run  the  whole 
length  of  the  anterior  flap,  and  be  cut  near  its  outer  border 
on  the  inner  side  of  the  supinator  longus.  The  i-adial  nerve 
accompanies  it.  The  ulnar  artery  will  be  cut  shortei',  will 
be  in  front  of  the  bone,  and  between  the  flexor  sublimis  and 
flexor  profundus  digitorum.  The  anterior  interosseous 
vessels  will  be  divided  immediately  in  front  of  the  inter- 
osseous membrane.  The  posterior  interosseous  artery  will 
be  cut  long,  and  will  be  found  between  the  superficial  and 
deep  muscles. 

The  more  conspicuous  nerves  form  good  guides  to  the 
divided  vessels. 


The  black  and  white  arrows  mark  the 
* course  of  the  knife. 
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CHAPTER  VI. 

Disarticulation  at  the  Elbow- Joint. 

Iiisti'iiiiioiits. — An  amputating-knife  some  six  to 
seven  inches  in  length  for  transfixion  operation.  A stout 
knife  with  a cutting  edge  of  four  to  five  inches,  when  flaps 
are  cut  from  without  inwards,  and  for  disarticulating. 
A scalpel ; retractors ; pressure,  artery,  and  dissecting 
forceps ; scissors,  needles,  etc. 

Position. — The  arm  is  abducted  to  a right  angle. 
The  surgeon — except  in  an  instance  below  specified — stands 
to  the  right  of  the  limb  in  all  cases — i.e.  to  the  outer  side 
of  the  right  elbow  and  the  inner  side  of  the  left. 

One  assistant,  standing  to  the  operator’s  left  and  near 
the  patient’s  .shoulder,  steadies  the  arm,  retracts  and 
supports  the  flaps,  etc.  The  other,  to  the  surgeon’s  right, 
holds  and  manipulates  the  hand  and  forearm. 

The  following  methods  will  be  described  ; — 

1.  The  circular. 

2.  The  elliptical. 

3.  The  large  anterior  flap. 

1.  Circular  Method. — In  order  to  prepare  for  the 
unequal  retraction  of  the  skin,  the  incision  must  be  a little 
oblique. 

Over  the  supinator  longus  it  .should  be  about  three 
inches  below  the  joint-line,  and  over  the  posterior  border 
of  the  ulna  one  inch  and  a half  below  that  level. 

Grasping  the  arm  with  his  left  hand,  while  an  assistant 
holds  the  forearm,  the  surgeon  makes  the  circular  incision 
with  one  sweep.  He  begins  with  the  heel  of  the  knife  and 
upon  the  side  of  the  limb  nearest  to  him,  and  in  oi’der  to 
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reach  that  side  he  passes  his  own  forearm  beneath  the 
patient’s  limb. 

The  incision  involves  skin  only,  and  the  integu- 
ments are  allowed  to  retract.  When  retraction  has  taken 
place,  the  skin  ceases  to  appear  to  have  been  divided 
obliquely. 

When  the  integuments  have  been  reti’acted  to  a point 
about  one  inch  below  the  line  of  the  articulation,  the 
superficial  muscles  are  divided  by  a circular  sweep  at  that 
level. 

The  skin  is  further  retracted  until  the  condyles  are 
reached,  and  the  deeply-placed  muscular  tissue  which  is 
still  undivided  is  cut  immediately  over  the  joint.  An 
assistant  draws  up  the  divided  parts. 

The  sui’geon  now  grasps  the  forearm  with  his  left  hand, 
and,  keeping  the  elbow  fully  extended,  cuts  the  anterior 
ligament  and  then  the  lateral  ligaments ; or  he  may  directly 
enter  the  joint  from  the  outer  side  by  dividing  the  external 
ligament.  Nothing  now  connects  the  limb  with  the  trunk 
but  the  posterior  ligament  and  the  triceps. 

The  tendon  of  that  muscle  is  the  last  structure  severed. 

The  skin  which  formerly  covered  the  olecranon  now 
foi’ms  a pouch,  and  an  opening  for  a drainage-tube  should 
be  made  in  the  centre  of  this  depression. 

The  wound  is  united  so  as  to  form  a transverse  cicatrix. 

Hceviorrhage. — The  radial  and  ulnar  arteries  will  be 
divided  just  below  their  point  of  origin,  or  the  brachial  will 
be  severed  close  to  the  bifurcation.  In  front  of  the  outer 
condyle  the  superior  profunda,  lying  by  the  musculo-spiral 
nerve,  may  require  a ligature,  and  the  same  apjjlies  to  the 
termination  of  the  inferior  profunda  behind  the  internal 
condyle. 

2.  Elliptical  Methods.  — This  operation  may  be 
illustrated  by  the 

Anterior  Ellipse. — The  figure  described  by  the  incision 
is  rather  lozenge-shaped  than  elliptical. 

The  highest  point  of  the  ellipse  is  behind,  over  the 
prominence  of  the  olecranon.  The  lowest  point  is  on  the 
anterior  surface  of  the  limb,  over  the  eminence  formed  by 
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the  supinator  longus,  and  at  a spot  a little  above  the 
middle  of  the  forearm  (Fig.  36). 

In  perfoiTuing  this  operation  the  surgeon  may  con- 
veniently stand  to  the  left  of  the  limb  to  be  removed — i.e. 
to  the  inner  side  of  the  light  forearm  and  the  outer  side 
of  the  left.  The  elbow  will  be  on  his 
light  hand,  the  hand  on  his  left. 

The  elliptical  incision  maybe  made  in 
one  sweep  from  olecranon  to  olecranon. 

Holding  the  wrist  in  his  left  hand, 
and  flexing  the  elbow  a little,  the 
surgeon  so  rotates  the  limb  as  to  turn 
the  farther  side  of  the  forearm  towards 
him.  (This  will  be  the  radial  margin 
on  the  right  limb,  and  the  ulnar 
margin  on  the  left.) 

He  carries  the  incision  downwards 
from  the  olecranon  to  the  lower  ex- 
tremity of  the  ellipse. 

As  the  knife  crosses  the  anterior 
aspect  of  the  limb,  the  forearm  is  kept 
extended,  with  the  hand  supine. 

The  elbow  is  once  more  flexed,  and 
the  limb  is  now  so  held  as  to  bring 
uppermost  the  border  of  the  forearm 


neai'est  to  the  surgeon. 


Fig.  .36.  — DISARTICU- 
I/ATIOX  AT  THE 
ELBOW  - JOINT  BY 
THE  ANTERIOR 
ELLIPSE  METHOD. 


The  knife  is  carried  upwards  across 
the  border  to  terminate  at  the  point  of 
commencement  over  the  olecranon 
(Fig.  36). 

The  incision  involves  the  skin  only. 

An  assistant  now  takes  the  forearm,  while  the  surgeon 
separates  and  retracts  the  integuments  a little  all  round. 

This  retraction  will  shorten  the  anterior  flap  about  one 
inch  and  a half, 

The  elbow  being  a little  flexed,  and  the  hand  supine, 
the  operator  pinches  up  the  soft  parts  on  the  flexor  aspect 
of  the  liones  with  the  left  hand,  and  then  transfixes  the 
limb  ti’ansversely.  The  knife  should  be  entered  as  near 
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the  joint  as  possible,  and  should  pass  close  to  the  anterior 
surfaces  of  the  radius  and  ulna. 

The  muscles  are  cut  obliquely,  and  an  anterior  flap  is 
thus  formed. 

An  assistant  draws  up  this  flap,  and  the  surgeon,  keep- 
ing his  knife  close  to  the  bones  and  almost  flat,  cuts 
upwards  until  the  anterior  a.spect  of  the  joint  is  reached. 

Nothing  now  remains  but  to  disar- 
ticulate in  the  manner  already  described, 
and  to  divide  the  triceps  and  any 
tissues  which  have  escaped  division 
along  the  lateral  and  posterior  aspects 
of  the  limb. 

A curved  cicatiix  on  the  posterior 
aspect  of  the  limb  results. 

Hamorrhage.—ln  addition  to  muscu- 
lar branches,  divided  with  the  cut 
muscles,  the  radial  and  ulnar  arteries 
will  be  found  severed  near  the  free 
end  of  the  anterior  flap ; and  on  the 
deep  surface  of  that  flap  the  inter- 
osseous artery,  and  possibly  the  posterior 
ulnar  recurrent,  may  require  ligature. 
Bleeding  may  also  occur  from  the 
terminations  of  the  superior  profunda 
in  front  of  the  external  condyle,  and 
of  the  inferior  profunda  behind  the 
inner  condyle. 

3.  By  L-argc  Aiilerior  Flap* — 

The  base  of  the  flap  should  represent 
more  than  half  the  circumfex’ence  of  the  limb,  and  should 
be  U-shaped. 

The  antei’ior  incision  should  commence  three-quarters 
of  an  inch  below  the  line  of  the  joint  on  the  inner  side, 
and  one  inch  and  a half  below  that  line  on  the  outer  side. 
The  extremity  of  the  flap  (the  curve  of  the  U)  should 
reach  some  three  inches  below  the  articulation. 

The  posterior  incision  is  made  to  connect  directly  the 
extremities  of  the  anterior  incision  (Fig.  37). 


Fig.  37.— DISARTICU- 
LATION AT  THE 
ELBOW  - .lOINT  BY 
ANTERIOR  FLAP. 
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Tlie  position  of  the  operator  has  been  already  indicated. 
The  anterior  flap  should  be  marked  out  by  a skin  incision, 
the  limb  being  at  the  time  extended  and  the  hand  supine, 
and  the  knife  should  be  entered  upon  the  boi’der  of  the 
forearm  most  remote  from  the  surgeon. 

The  muscular  part  of  the  flap  is  cut  by  transfi.xion, 
precisely  as  in  the  anterior  elliptical  method. 

The  flap  is  drawn  up,  and  the  posterior  incision  made. 

The  operation  is  completed  as  in  the  disarticulation  by 
the  anterior  ellipse,  and  the  blood-vessels  are  divided  in 
the  same  manner. 

Many  surgeons  cut  a short  postei’ior  flap  about  one- 
half  or  one-thii'd  the  length  of  the  anterior  flap 

Coiiiiiieiit. — Several  methods  of  disarticulating  at  the 
elbow-joint  have  been  advised  or  practised,  in  addition  to 
those  described.  Among  these  may  be  mentioned  the 
amputation  by  lateral  flaps,  the  external  being  the  larger ; 
by  antero-posterior  flaps,  the  anterior  predominating  ; and 
by  a racket  incision,  the  queue  of  which  is  over  the 
olecranon ; and  by  a single  external  flap. 

The  elliptical  method — and  notably  the  arnjDutation  by 
the  anterior  ellipse — is  on  the  whole  the  best,  pi’ovided,  of 
course,  that  the  tissues  upon  the  flexor  side  of  the  limb  are 
sound. 
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CHAPTER  VII. 

Amputation  op  the  Arm. 

Iiistriiiiionts. — An  amputating-knife  equal  in  length 
of  blade  to  one  and  a half  times  the  width  of  the  limb  for 
transfixion.  A knife  with  a still  longer  blade  for  the  cir- 
cular method.  A stout  knife,  some  four  inches  in  length, 
with  which  skin-flaps  may  be  marked  out  and  muscles 
separated  from  the  bone.  An  amputating-saw.  - Some  seven 
or  eight  pressure  forceps.  Artery  and  dissecting  forceps. 
Scissors,  retractors,  etc. 

Position. — The  patient  lies  upon  the  back,  and  near  to 
one  or  other  edge  of  the  table,  according  to  the  side  of  the 
amputation. 

The  limb  is  horizontal,  and  is  abducted  until  it  is  at 
right  angles  to  the  body. 

The  surgeon  stands  to  the  outer  side  of  the  right  arm 
and  the  inner  side  of  the  left. 

One  assistant  holds  the  hand  and  forearm,  and  manipu- 
lates the  limb.  A second  stands  above  the  surgeon,  and 
attends  to  the  retraction  of  the  divided  parts.  A third 
assistant  commands  the  main  artery. 

The  following  two  methods  will  be  described.  The  first- 
named  is  considered  to  apply  especially  to  the  lower  half  of 
the  arm,  the  second  to  the  middle  of  the  limb : — 

1.  The  circular  method. 

2.  By  antero-posterior  flaps. 

1.  The  Circular  Ifletliocl  [lower  half  of  the  limb). — 
Fixing  the  ai’m  with  his  left  hand,  the  surgeon  makes  a 
circular  sweep  through  the  skin.  To  effect  this  he  passes 
his  hand  beneath  the  limb,  and  bending  his  wrist  over  the 
patient’s  arm,  he  commences  his  incision  with  the  heel  of 
the  knife,  upon  the  surface  of  the  limb  nearest  to  himself 
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{i.e.  upon  the  outer  surface  of  the  right  arm  and  the  inner 
surface  of  the  left). 

The  assistant  holding  the  forearm  so  rotates  the  limb  as 
to  make  the  tissues  meet  the  knife. 

The  further  steps  of  the  operation  have  been  indicated 
on  page  78. 

I hemorrhage. — The  vessels  are  divided  upon  the  face  of 
the  stump — the  brachial  to  the  inner  side  with  the  median 
nerve ; the  superior  profunda  upon  the  postero-external 
aspect  of  the  bone  with  the  musculo-spiral  nerve  ; the  in- 
fei’ior  profunda  to  the  inner  side  of  the  brachial  with  the 
ulnar  nerve.  In  addition  to  these  three  vessels,  several 
muscular  branches  will  need  to  be  secured. 

2.  By  Autero-posferior  Flaps  {pnicldle  of  the  limb). 
— The  base  of  each  flap  slioidd  be  equal  to  one-half  the  cir- 
cumference of  the  limb. 

The  length  of  the  anterior  flap  should  equal  that  of  the 
diameter  of  the  limb.  The  posterior  flap  should  be  half 
the  length  of  the  anterior. 

Both  are  U-shaped,  and  the  incisions  defining  thefn  are 
commenced  just  below  the  future  saw-line  (Fig.  38  b). 

These  incisions  are  so  disposed  that  the  brachial  artery 
comes  in  the  posterior  flap,  and  great  care  must  be  taken 
that  the  division  between  the  flaps  is  not  just  over  the 
vessel,  which  would  in  such  case  probably  be  split  in  cutting 
the  flaps  by  transfixion. 

An  assistant,  grasping  the  limb  by  the  elbow  and  wrist, 
flexes  the  forearm  and  rotates  the  extremity  as  required. 

In  marking  out  the  anterior  flap  the  arm  is  so  rotated 
that  the  flexed  forearm  is  carried  towards  the  sui'geon.  The 
incision  is  commenced  on  the  side  of  the  arm  farthest  from 
the  operator  {i.e.  on  the  ulnar  side  of  the  right  arm  and  the 
radial  side  of  the  left). 

The  knife  is  carried  from  above  downwards.  As  it 
sweeps  across  the  front  of  the  limb  to  form  the  tip  or  bend 
of  the  U,  the  arm  is  held  straight,  and  as  the  blade  is 
carried  upwards  to  complete  the  other  limb  of  the  U,  the 
arm  is  so  rotated  that  the  forearm  is  carried  away  from 
the  surgeon. 
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Tlie  posterior  flap  is  marked  out  with  the  knife 
in  t])e  same  way,  the  arm  being  lifted  up  so  that  the 
surgeon  can  see  the  posterior  surface. 

These  incisions  concern 
the  skin  only. 

The  skin  haAung  been 
evenly  freed  all  round,  the 
anterior  and  posterior  flaps 
are  cut  by  transfixion,  the 
edge  of  the  knife  being 
brought  out  at  the  level  of 
the  retracted  skin. 

As  already  said,  care 
must  be  taken  neither  to 
transfix  nor  to  slit  the 
brachial  artery. 

The  bone  having  been 
freed  up  to  the  saw-line,' 
and  the  flaps  well  drawn 
up,  the  humerus  is  divided, 
care  being  taken  of  the 
musculo-spiral  nerve. 

The  objections  which 
have  been  urged  against 
the  cutting  of  the  whole 
flap  (muscles  and  skin)  by 
transfixion  apply  with 
especial  force  to  this  part. 
The  flaps  so  cut  are  cut 

Fig.  .38.— A,  Circular  (inclined)  ampu-  without  precision,  and  the 
tation  of  the  arm  ; B,  Amputation  muscles  and  skin  are  di- 

by  deltoid  flap.  The  rapidity  with 

which  the  operation  may 
be  performed  is  its  sole  recommendation. 

Ilcemorrhage. — Some  muscular  arteries  are  divided  in 
the  anterior  flap.  In  the  posterior  flap  the  brachial,  the 
superior  profunda,  and  the  inferior  profunda  are  found 
severed. 
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Coniiiieiit. — The  circular  operation  is  peculiarly  well 
adapted  for  the  lower  half  of  the  arm,  and  is  undoubtedly 
the  best  procedure  for  amputation  in  that  situation.  The 
method  is  not  applicable  to  the  upper  half  of  the  limb, 
owing  to  the  freedom  of  the  muscles,  and  their  consequent 
ready  retraction.  If  is  here,  therefore,  that  the  flap 
operation  proves  so  serviceable. 
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CHAPTER  VIII. 

Disarticulation"  at  tub  ShouldeR' Joint. 

iVIetliods  of  Coiitroiiiiig'  IIa;inoi'rliag:c  diiriiig^ 
llic  Operation. — 1.  The  method  of  controlling  bleeding 
by  means  of  an  elastic  band,  which  is  carried  across  the 
axilla  and  brought  well  up  over  the  point  of  the  shoulder, 
is  strongly  to  be  condemned  as  useless  and  dangei’ous.  In 
such  a method  the  axillary  artery  is  compressed  mainly 
against  the  humerus.  At  the  moment  of  the  disarticulation 
the  band  is  apt  to  slip.  It  is  in  the  way  of  the  operator, 
and  cannot  with  any  ingenuity  be  made  trustworthy, 

2.  The  compression  of  the  subclavian  artery  in  the  neck 
against  the  first  rib  is  a more  certain  mode  of  controlling 
bleeding. 

The  vessel  is  compressed  with  the  fingers  or  with  an 
instrument  shaped  like  the  handle  of  a door-key. 

Except  under  special  circumstances,  compression  of  the 
subclavian  is  not  to  be  advised.  Even  with  a skilled  and 
careful  assistant  the  method  is  not  absolutely  trustworthy. 
The  fingei’s  are  apt  to  slip  during  the  movements  of  the 
limb  or  of  the  patient,  and  the  assistant  who  controls  the 
artery  is  somewhat  in  the  way. 

The  methods  that  are  the  most  valuable  are  the  two 
next  described. 

3.  The  main  artery  may  be  coinpi’essed  in  the  flap  by 
the  fingers  of  an  assistant,  who  takes  hold  of  the  part 
immediately  before  the  vessel  is  divided. 

This  procedure  is  described  in  the  account  of  Spence’s 
operation. 

4.  The  artery  may  be  exposed  and  ligatured  before  it  is 
divided,  and  early  in  the  course  of  the  operation.  Although 
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not  generally  done,  this  preliminary  ligatni'e  might  form 
one  step  of  Spence's  operation. 

ITIetliods  of  Operating. — The  following  modes  of 
disarticidating  at  the  shoidder  will  be  described  : — 

1.  The  racket  method.  Spence’s  operation. 

2.  The  external  or  deltoid  flap. 

lustviimcnts. — A stout  knife  with  a blade  four  to 
live  inches  in  length.  (If  a transfixion  operation  be  per- 
formed, an  amputating  knife  with  a blade  equal  in  length 
to  one  diameter  and  a half  of  the  limb  will  be  required.)  A 
scalpel.  Ten  pressure  forceps.  Artery  and  dissecting 
forceps.  An  aneurysm  needle,  metal  retractors,  scissors, 
etc. 

Position. — The  patient  lies  close  to  the  edge  of  the 
table,  with  the  shoulders  raised  and  the  head  turned  to  the 
opposite  side.  The  upper  limb  is  canned  a little  from  the 
side. 

The  surgeon  should  stand  to  the  outer  side  of  the  limb 
in  the  case  of  both  the  right  and  the  left  arm.  It  is  often, 
however,  more  convenient  to  stand  to  the  inner  side  of  the 
left  extremity. 

Three  assistants  are  required.  One  stands  above  the 
operator,  by  the  patient’s  head,  and,  leaning  over  the 
shoulder,  retracts  the  flaps  and  compresses  the  axillary 
vessels  before  they  are  divided. 

A second  assistant,  standing  below  the  surgeon,  by  the 
patient’s  hip,  holds  the  limb,  and  manipulates  it  as  required. 

The  third  attends  to  the  sponging.  He  is  placed  either 
facing  the  surgeon  and  upon  the  other  side  of  the  table,  or 
by  the  shoulder. 

1.  Tlie  Knckct  Metliod.— Operation. — 
The  following  is  Prof.  Spence’s  own  account  (“  Lectures  on 
Surgery,”  vol.  ii.,  page  662)  : — 

“(1)  Supposing  the  right  arm  to  be  the  subject  of  am- 
putation. The  arm  being  slightly  abducted,  and  the  head 
of  the  humerus  rotated  outwards  if  possible,  with  a broad, 
strong  bistoury  I begin  by  cutting  down  upon  the  head  of  the 
humerus,  immediately  external  to  the  coracoid  process,  and 
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carry  the  incision  clown,  through  the  clavicular  fibres  of  the 
deltoid  and  pectoralis  major,  till  I reach  the  humeral  attach- 
ment of  the  latter  muscle,  which  I divide. 

“ I then,  with  a gentle  curve,  carry  the  incision  across 
and  fairly  through  the  lower  fibres  of  the  deltoid  towards 
the  posterior  boi’der  of  the  axilla,  unless  the  textures  be 
much  torn.  (The  incision  so  far  is  carried  the  whole 
length  directly  down  to  the  bone.)  - 

“ I next  mark  out  the  line  of  the  lower  part  of  the 
inner  section  by  carrying  an  incision 
through  the  skin  and  fat  only,  from 
the  point  where  my  straight  incision 
terminated  {i.e.  at  the  lower  end  of 
the  insertion  of  the  pectoralis  major), 
across  the  inside  of  the  arm,  to  meet 
the  incision  at  the  outer  part  (Fig.  39). 
This  ensures  accuracy  in  the  line  of 
union,  but  is  not  essential. 

“ (2)  If  the  fibres  of  the  deltoid 
have  been  thoroughly  divided  in  the 
line  of  incision,  the  flap  so  marked 
out  can  be  easily  separated  (by  the 
point  of  a finger,  without  further  use 
of  the  knife)  from  the  bone  and  joint, 
together  with  the  trunk  of  the  pos- 
terior circumflex,  which  enters  its  deep 
surface,  and  be  drawn  upwards  and 
backwards  so  as  to  expose  the  head 
and  tuberosities. 

“ (3)  The  tendinous  insertions  of  the  capsular  muscles, 
the  long  head  of  the  biceps  and  the  capsule,  are  next  divided 
by  cutting  directly  on  the  tuberosities  and  head  of  the  bone 
(the  humerus  being  rotated  by  the  assistant  as  required). 
The  broad  subscapular  tendon  especially,  being  very  fully 
exposed  by  the  incision,  can  be  much  mox’e  easily  and 
completely  divided  than  in  the  double-flap  method.  By 
keeping  the  large  outer  flap  out  of  the  way  by  a broad 
copper  spatula  or  the  finger  of  an  assistant,  and  taking  care 
to  keep  the  edge  of  the-  knife  close  to  the  bone,  as  in 


Fig.  39.  — DISARTICU- 
L AT  ION  AT  THE 
SHOULDER  BY 
R.YCKET  INCISION. 
{Spence’s  operation. ) 
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excision,  the  trunk  of  the  j^osterior  circumflex  is  pro- 
tected.* 

“ Disarticulation  is  then  accomplished,  and  the  limb 
removed  by  dividing  the  remaining  soft  parts  on  the 
axillary  aspect.” 

(4)  The  tinalstep  of  the  operation  is  effected  as  follows : — 

The  arm,  abducted  and  rotated  out,  is  thrust  upwards 
by  an  assistant  until  the  head  of  the  bone  is  projecting  well 
above  the  glenoid  cavity.  The  surgeon,  taking  hold  of  the 
head  thus  made  prominent,  draws  it  away  from  the  trunk, 
while  he  glasses  his  knife  behind  it  so  as  to  cut  the  posterior 
part  of  the  capsule  and  the  only  remaining  tissues — those  of 
the  axilla — which  connect  the  arm  to  the  trunk. 

An  assistant  follows  the  knife  with  his  two  thumbs, 
while  he  keeps  the  fingers  of  lioth  hands  spread  out  over 
the  axillary  integument.  Just  before  tlie  main  vessels  are 
divided  he  firmly  compresses  them,  and  holds  the  flap  until 
the  several  trunks  are  secured. 

All  the  soft  parts  on  the  axillary  aspect  are  divided 
with  one  sweep  of  the  knife,  which  is  made  to  emerge  from 
the  skin  wound  already  marked  out.  The  operation  is 
completed  by  cutting  the  axillary  nerves  short,  and  by 
uniting  the  wound  so  as  to  form  a vertical  cicatrix. 

Spence  pointed  out  that  the  main  vessel  might  he 
secured  by  ligature  early  in  the  operation,  if  thought  well. 
“ By  a few  touches  of  the  bistoury,”  he  writes,  “ the  vessel 
can  be  exposed,  and  can  then  be  tied  and  divided  between 
two  ligatures,  so  as  to  allow  it  to  retract  before  dividing  the 
other  textures.” 

In  disarticulating,  the  capsule  should  be  divided  trans- 
versely by  a cut  made  upon  the  head  of  the  bone.  The 
three  muscles  attached  to  the  greater  tuberosity  are  cut 
while  the  humerus  is  being  rotated  in,  the  subscapularis 
while  it  is  being  rotated  out. 

* This  is  a point  of  much  importance,  as,  unle.ss  special  care  is 
taken,  the  posterior  circumflex  artery  is  ajit  to  be  divided  or  notched 
close  to  its  origin.  If  this  accident  haijpens,  not  only  is  the  nutrition 
of  the  deltoid  and  skin  endangered,  but  considerable  trouble  may  be 
found  in  tying  the  vessel. 
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Ihemorrhcuje. — The  main  artery  is  divided  between  the 
origins  of  the  posterior  circumflex  artery  and  the  superior 
]irofunda. 

On  the  edges  of  the  vertical  incision  there  may  be 
bleeding  from  the  humeral  branch  of  the  acromio-thoi'acic 
artery,  and  in  the  depths  of  that  incision  the  anterior 
circumflex  artery  will  be  divided. 

There  will  be  bleeding  from  muscular  branches  in  the 
deltoid  flap,  and  considerable  hsemoi-rhage  should  the 
posterior  circumflex  artery  be  unintentionally  cut. 

2.  Tlic  External  or  Deltoid  Flap  Method.— 
The  base  of  the  flap  extends  from  the  coracoid  process 
in  front  to  the  spine  of  the  scapula  at  the  root  of  the 
acromion  behind.  It  is  U-shaped,  and  its  extremity 
reaches  nearly  to  the  insertion  of  the  muscle.  If  well 
shaped,  the  flap  includes  practically  the  whole  of  the 
deltoid.  At  its  base  it  should  be  represented  by  the  entire 
thickness  of  the  muscle,  while  at  its  margins  it  should  be 
comparatively  thin. 

The  surgeon  should  always  stand  at  the  outer  side  of  the 
limb,  and  almost  facing  the  patient. 

(1)  The  flap  is  marked  out  by  a skin-incision.  In  deal- 
ing with  the  right  shoulder,  the  arm  should  be  carried 
well  across  the  chest,  and  the  knife  be  entered  at  the  root 
of  the  acromion.  It  is  then  made  to  follow  the  outline  of 
the  deltoid,  and  to  end  at  the  coracoid  process  (Fig.  38,  a). 

As  the  knife  is  carried  up  towards  the  latter  point  the 
ai’in  is  withdrawn  from  the  chest  and  a little  abducted. 

It  is  more  convenient  that  the  surgeon  should  manipu- 
late the  limb  himself  with  his  left  hand. 

On  the  left  shoulder  the  process  is  reversed.  The  arm 
is  drawn  away  from  the  side,  and  the  incision  commences 
at  the  coracoid.  As  it  approaches  the  acromion  the  arm  is 
brought  across  the  chest. 

(2)  The  knife  is  now  carried  deeply  along  the  whole  length 
of  tlie  incision,  and  the  flap  containing  the  substance  of  the 
deltoid  muscle  is  raised.  In  cutting  the  flap  the  knife  should 
be  held  a little  obliquely,  in  order  that  the  section  of  the 
muscle  may  be  comparatively  thin  at  the  margins  of  the  flap. 
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The  Hap  is  drawn  well  upwards  hy  an  assistant,  and  the 
outer  surface  of  the  shoulder  joint  is  thereby  exposed. 

(3)  A transverse  incision,  involving  the  skin  only,  is 
now  made  across  the  inner  side  of  the  arm,  about  two  inches 
below  the  outlet  of  the  axilla.  It  joins  the  great  wound  in 
front  and  behind. 

(4)  Disarticulation  is  finally  eftected  in  the  manner 
already  described,  and  the  operation  is  completed  precisely 
as  in  Spence’s  method.  That  is  to  say,  after  the  disarticu- 
lation the  head  of  the  bone  is  thrust  upwards  and  outwards, 
and  is  grasped  by  the  sui’geon,  who  passes  his  knife  behind 
it  so  as  to  cut  the  very  short  internal  fiap.  In  efiPecting 
this  the  knife  at  first  passes  downward  close  to  the  bone, 
and  divides  the  pectoralis  major,  latissimus  dorsi,  and  teres 
major  muscles.  It  is  then  made  to  cut  its  way  sharply  out- 
wards through  the  incision  already  made  in  the  skin. 

In  this,  the  last  movement  of  the  knife,  ai’e  divided  the 
coraco-brachialis,  biceps,  and  triceps,  with  the  axillary  vessels 
and  nerves. 

An  assistant  follows  the  knife  with  his  thumbs,  and 
compresses  the  great  vessels,  before  they  are  cut,  in  the 
manner  already  detailed. 

Haimorrhage. — In  the  deltoid  fiap  there  will  be  bleeding 
from  the  muscular  branches  only,  notably  from  such  as  are 
furnished  by  the  acromio-thoracic  artery.  The  posterior 
circumfiex  artery  will  have  been  cut.  The  axillary  vessels 
are  divided  at  the  free  edge  of  the  inner  fiap,  the  artery 
being  cut  below  the  origin  of  the  two  circumfiex  vessels. 
These  arteries  will  be  found  severed  in  the  margin  of  the 
inner  fiap,  and  the  postei’ior  of  the  two  will  cei’tainly 
require  a ligature. 

This  opei’ation  has  little  to  recommend  it  except  raphlity 
of  execution.  The  fiap  is  not  so  good  as  that  formed  out 
of  the  deltoid  alone,  a very  wide  section  of  muscles  is  made, 
and  the  procedure  has  no  advantages  which  can  counter- 
balance the  difficulty  attending  its  performance. 

Coininciit. — Of  the  two  operations  described  in  this 
chapter,  the  best  is  undoubtedly  the  racket  method  per- 
formed on  the  general  lines  of  Spence’s  description. 
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CHAPTER  IX. 

Amputation  of  the  Upper  Limb  together  with  the 

Scapula. 

. This  amputation  involves  the  removal  of  the  upper  limb, 
together  with  the  scapula  and  the  outer  two-thirds  of  the 
clavicle.  No  disarticulation  is  attempted  at  the  shoulder- 
joint.  . 

The  best  method  is  that  of  Paul  Berger,  by  two  Haps — 
an  antero-inferior  or  pectoro-axillary  flap,  and  a posterior- 
superior  or  cervico-scapular  flap. 

Insti'Uiiiciits. — A strong,  stout  amputating-knife,  with 
a blade  from  five  to  six  inches  in  length  ; a stout  scalpel ; a 
periosteal  elevator  or  rugine,  curved  on  the  flat ; metal 
retractors,  spatuhe,  and  blunt  hooks ; a keyhole-saw  or  a 
flne  chain- saw ; bone  forceps,  lion  forceps,  aneurysm 
needle,  pressure  forceps,  artery  and  dissecting  forceps, 
scissors,  etc. 

Position. — The  position  of  the  surgeon  varies  with 
each  step  of  the  operation,  and  is  described  below.  Three 
assistants  should  be  at  his  service. 

Steps  of  the  Operation. — ^The  amputation  may  be 
divided  into  four  stages. 

ls<.  The  clavicle  is  exposed,  and  is  divided  at  the  junc- 
tion of  the  middle  with  the  inner  third.  The  middle  third 
of  the  bone  is  excised.  The  subclavian  vessels  are  exposed, 
and  are  secured  by  double  ligatures  and  divided. 

2mZ.  The  antero-inferior  flap  is  fashioned  and  the 
brachial  plexus  severed. 

3rd  The  postero-superior  flap  is  fashioned. 

4^/i.  The  extremity  is  removed  by  dividing  the  tissues 
still  connecting  the  scapula  with  the  trunk. 

The  Oporntion 1st  Sf<‘p. — The  jjatient  lies  upon 

the  back,  close  to  the  edge  of  the  operating-table.  The 
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shoulders  are  raised  upon  a hard  cushion.  The  arm  is  by 
the  side  or  a little  separated  from  it.  The  surgeon  stands 
to  the  outer  side  of  the  limb,  facing  the  patient.  Two 
assistants  are  placed,  one  on  each  side  of  the  surgeon.  A 
third  assistant  stands  on  the  other  side  of  the  body  and 
facing  the  operator. 

The  clavicular  incision  is  now  made  with  a stout  scaliDel. 
The  incision  is  horizontal,  is  made  along  the  surface  of  the 
bone,  commences  internally  at  the  outer  border  of  the 
sterno-mastoid  muscle,  and  ends  e.xternally  just  beyond  the 
acromio  clavicular  articulation. 

The  knife  divides  everything  down  to  the  bone. 

At  this  stage  the  sometimes  large  connecting  vein 
which  may  pass  between  the  external  jugular  and  cephalic 
veins  may  be  sevex’ed. 

The  periosteum  of  the  clavicle  is  divided  along  the  hori- 
zontal line  corresponding  to  the  original  Avound,  and  is  also 
divided  vertically  or  circularly  at  the  inner  extremity  of  the 
wound. 

The  inner  third  of  the  clavicle  is  not  disturbed  in  any 
way. 

By  means  of  a small  rugine  or  periosteal  elevator  curved 
on  the  Hat,  the  periosteum  is  separated  from  the  superficial 
part  of  the  middle  portion  of  the  bone,  which  is  now  Avell 
exposed. 

During  the  use  of  the  elevator  an  assistant  should  steady 
the  collar-bone,  and  render  it  as  prominent  as  possible. 

A lai’ge  blunt  hook  may  now  be  very  carefully  passed 
round  the  inner  end  of  the  exposed  clavicle,  and  Avhile  an 
assistant  draws  the  bone  forward  and  steadies  it  by  means 
of  this  hook,  the  surgeon  saws  it  through  at  about  the 
junction  of  the  middle  Avith  the  inner  third.  The  section 
is  accomplished  by  means  of  a keyhole-saAv  or  by  a fine 
chain-saw,  the  former  being  the  more  convenient. 

The  blunt  hook  serves  to  guide  the  saAv  and  in  some 
Avay  to  protect  the  deeper  parts.  During  the  sawing  the 
middle  of  the  clavicle  should  be  grasped  and  further  fixed 
by  means  of  lion  forceps.  The  bone  is  the  more  conve- 
niently divided  (Avith  the  hand-saw)  if  the  blade  be  directed 
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downwards,  outwards,  and  backwards.  A perfectly  straight 
^’ertical  section  of  the  bone  is  difficult  and  unnecessary. 

The  outer  fragment  of  the  divided  clavicle  is  now 
drawn  forwards  by  the  lion  forceps,  the  I’emaining  peri- 
osteum is  separated  from  its  posterior  and  deep  surfaces, 
and  the  bared  bone  is  then  again  sawn  through  at  the  outer 
end  of  the  middle  third. 

The  middle  third  of  the  clavicle  is  thus  entirely  re- 
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Fig.  40.— INTERSCAPULO-THORACIC  AMPUTATION. 


moved.  The  exposed  subclavius  niu.scle  is  now  isolated,  is 
divided  close  to  the  site  of  the  inner  section  of  the  bone, 
and  is  dissected  up  so  as  to  expose  the  great  vessels,  and 
turned  outwards. 

Fasciie  of  varying  thickness  will  have  to  be  divided 
before  the  vessels  are  reached. 

A double  ligature  is  jiassed  round  both  the  artery  and 
the  vein,  and  between  the  ligatures  each  vessel  is  divided. 

The  ligature  takes  place  at  the  lower  border  of  the  first 
rib,  and  the  artery  should  be  exposed  and  secured  before 
the  vein  in  order  that  as  little  blood  as  2)Ossible  may  be  left 
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in  the  extremity.  In  some  cases  ligature  of  the  vein  has 
been  left  to  a later  stage,  when  the  anterior  flap  has  been 
reflected. 

•iiMl  Step. — "While  the  patient  is  still  lying  on  the 
back,  the  body  is  brought  as  near  to  the  couch  as  possible, 
and  the  shoulder  is  made  to  j^roject  beyond  it. 

An  assistant  draws  the  upper  limb  away  from  the  body, 
and  the  surgeon  .stands  to  the  inner  side  of  the  limb,  i.e. 
between  it  and  the  trunk.  The  whole  of  the  scapular 
region  should  be  free  of  the  table,  the  back  re, sting  upon 
the  hard  cushion,  which  is  at  the  very  edge  of  the  table, 
and  the  head  being  drawn  to  the  opposite  side. 

The  assistant  moves  the  lindj  as  recpih’ed  during  the 
cutting  of  the  pectoro- axillary  flap. 

The  incision  marking  out  this  flap  is  commenced  at  the 
centre  of  the  clavicular  incision,  is  next  curved  downwards 
and  outwards,  passing  just  beyond  (i.e.  to  the  outside  of  ) 
the  coracoid  process,  and  then  runs  along  the  deltoid 
muscle,  parallel  to,  but  to  the  outer  side  of,  the  groove 
between  that  muscle  and  the  pectoralis  major  (Fig.  40). 
On  reaching  the  point  where  the  anterior  wall  of  the  axilla 
joins  the  arm,  the  incision  crosses  the  lower  margin  of  the 
pectoralis  major,  and  passing  transversely  across  the  skin 
upon  the  inner  or  axillary  surface  of  the  arm,  reaches  the 
lower  margin  of  the  tendons  of  the  latissimus  dorsi  and 
teres  major.  At  this  point  the  limb  is  well  raised  by  the 
assistant,  and  the  wound  is  completed  by  carrying  the 
knife  downwards  and  inwards,  to  stop  over  the  posterior 
surface  of  the  inner  angle  of  the  sca[)uia.  In  the  last  part 
of  the  course  the  knife  follows  the  groove  between  the 
vertebral  border  of  the  scajDula  and  the  muscular  mass 
formed  by  the  teres  major  and  latissimus  dorsi. 

Tlie  incision  involves  at  first  only  the  skin  and  the  sub- 
cutaneous tissues. 

The  surgeon  now  dissects  up  the  structures  of  the  flap 
which  comprise  the  soft  parts  of  the  pectoral  and  axillary 
regions. 

The  pectoralis  major  is  divided  about  where  it  is  be- 
coming tendinous,  the  pectoralis  minor  is  severed  close  to 
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the  coi'acoicl  process.  An  assistant  holds  back  the  tissues 
of  the  flap,  while  the  surgeon  exposes  the  cords  of  the 
brachial  plexus,  which  are  then  divided  at  the  same  level 
as  the  main  vessels,  ie.  close  to  the  fli'st  rib. 

The  shoulder  now  falls  outwards  away  from  the  trunk, 
and  the  axilla  is  fully  opened  up.  Any  undivided  connec- 
tions of  the  limb  in  the  axillary  region'are  freed. 

The  latissimus  dorsi  is  severed  in  the  line  of  the  incision, 
and  serves  to  form  part  of  the  flap. 

3rd  Step. — The  patient  lies  still  in  the  same  position  at 
the  extreme  edge  of  the  table,  but  the  arm  is  now  carried 
across  the  chest  by  an  assistant  so  as  to  well  expose  the 
scapular  region,  and  the  surgeo7i  takes  his  place  to  the  outer 
side  of  the  extremity. 

He  proceeds  to  cut  the  postcro-superior  flap. 

The  incision  starts  at  the  outer  termination  of  the  first 
or  clavicular  incision  (i.e.  at  a point  just  beyond  the  acromio- 
clavicular joint),  and  is  carried  backwards  by  the  shortest 
route  over  the  scapular  spine  to  meet  the  termination  of  the 
anterior  flap  incision,  at  the  inferior  angle  of  the  scapida 
(Fig.  40).  The  wound  concerns  the  integuments  only.  The 
skin  is  well  reflected  in  the  upper  part  of  the  incision,  so  as 
to  lay  bare  the  trapezius  muscle.  This  muscle  is  divided 
close  to  its  attachments  to  the  clavicle  and  scapula,  and  is 
entirely  severed  from  its  connections  with  the  limb. 

4 III  Step. — Nothing  now  remains  but  to  sever  the  con- 
nections of  the  scapula  with  the  trunk. 

One  assistant  holds  back  the  anterior  flap,  another  the 
posterior.  The  limb  is  allowed  to  hang  away  from  the  side, 
supported  by  a third  assistant,  and  steadied  and  directed  by 
the  left  hand  of  the  operator. 

The  operator  himself  may  conveniently  stand  to  the 
inner  side  of  the  right  arm  and  the  outer  side  of  the  left. 
The  superior  and  vertebral  borders  of  the  scapula  being 
made  prominent,  the  following  muscles  are  rapidly  divided 
from  above  downwards  close  to  the  bone  : the  omo-hyoid, 
levator  anguli  scapuloe,  rhomboideus  minor  and  majoi’,  and 
the  serratus  magnus. 

The  limb  is  now  free.'  The  two  teres  muscles,  the  sub- 
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scapiilaris,  and  the  supraspinatus  and  infraspinatus  muscles 
go  untouched  with  the  amputated  extremity. 

IIa;iiioriiiag:c. — The  early  ligature  of  the  main  vessel 
renders  the  bleeding  in  this  formidable  operation  compara- 
tively slight.  In  resecting  the  clavicle  and  exposing  the 
great  vessels  no  noteworthy  bleeding  is  encountered.  In 
fashioning  the  anterior  flap  hiemorrhage  may  be  expected 
from  several  muscular  arteries  and  from  branches  of  the 
acromio-thoracic  and  long  thoracic.  The  subscapular  artery 
should  not  be  disturbed,  although  its  thoracic  branch  will 
be  divided. 

In  fashioning  the  posterior  flap  no  vessels  of  any  note 
will  be  encountered  except  muscular  branches  in  the  tra- 
pezius muscle,  which  are  divided  as  the  muscle  is  cut. 

It  is  during  the  fourth  step  of  the  operation  that  most 
htemorrhage  is  to  be  expected.  It  will  come  from  the 
vessels  descending  from  the  neck  or  from  the  suprascapular 
and  the  posterior  scapular. 


V 
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CHAPTER  X. 


Amputation  of  the  Toes. 

In  dealing  with  the  anterior  part  of  the  foot  it  must 
be  remembered  that  the  foot  rests  upon  the  heel,  the  heads 
of  the  metatarsal  bones,  and  the  inner  margin  of  the  sole. 
In  amputation,  therefore,  every  cai'e  should  be  taken  to 
save  as  much  as  possible  of  the  metatarsus,  and  especially 
of  the  first  metatarsal  bone  and  the  phalanges  of  the  great 
toe.  The  same  care  need  not  be  taken  to  preserve  every 
possible  part  of  the  four  outer  toes.  A sloughing  stump 
has  often  resulted  from  too  great  anxiety  to  preserve  these 
almost  useless  digits. 

In^ti’u  111  cuts. — Stout,  narrow  scalpels,  with  blades 
from  one  inch  to  two  inches  in  length,  and  with  well- 
rounded  points.  A fine  keyhole-saw,  or  minute  Butcher’s 
saw.  Bone  forceps.  Dissecting  and  artery  forceps.  Tapes, 
or  strips  of  aseptic  gauze,  to  retract  the  toes.  Scissors, 
needles,  etc. 

Position. — In  all  these  operations  upon  the  toes  the 
patient  should  lie  on  the  back,  and  the  foot  be  brought 
well  beyond  the  end  of  the  couch.  The  surgeon  should  sit 
at  the  end  of  the  table  facing  the  patient.  The  assistants 
stand — facing  the  surgeon — one  on  each  side  of  the  end  of 
the  table.  One  should  fix  the  limb  and  hold  the  toe,  while 
the  other  attends  to  the  wound. 

The  operations  included  in  this  chapter  will  be  dealt 
with  in  the  following  order  ; — 

A.  Amputation  of  the  distal  phalanges. 

B.  Disarticulation  at  the  metatarso-phalangeal  joints. 

C.  Amputation  of  the  toes  en  masse  through  the  meta- 

tarsus. 
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A. — AMPUTATION  OR  DISARTICULATION  OF  TUE  DISTAL 
PHALANGES  OF  THE  TOES. 

1.  Disai'ticiilntioii  o(  tiic  Plialaiix  of  tlie 

iiJi’eat  Toe. — Large  Plantar  FLaj). — Hold  the  toe  be- 
tween the  thumb  and  first  two  fingers  o.f  the  left  hand — 
the  thumb  on  tlie  pulp  of  the  toe,  the  lingers  on  the  nail. 
Cut  the  plantar  flap  as  the  toe  is  thus  held.  Enter  the 
knife — at  right  angles  to  the  sui’face — just  over  the  head 
of  the  first  phalanx.  Cut  along  the  side  of  the  toe  to  the 
]3ulp.  This  incision  should  be  parallel  to  the  phalanx  and 
nearer  to  the  dorsal  than  the  plantar  aspect.  Shape  the 
flap  as  shown  (Fig.  41)  and  return  to  the  same  point  on 
the  opposite  side.  The 
incision  should  extend 
down  to  the  bone. 

Let  the  assistant  for- 
cibly extend  the  last  pha- 
lanx while  the  flap  is 
dissected  back,  it  being 
held  by  the  left  hand 
while  so  doing.  In  making 
this  flap  the  surgeon  must 
keep  as  close  as  possible 

to  the  bone.  When  the  glenoid  ligament  is  reached,  cut 
it  transversely  against  the  base  of  the  last  phalanx.  The 
joint  is  thus  opened. 

Now  let  the  surgeon  forcibly  flex  the  toe  and  make 
across  the  dorsum  a transverse  cut  that  at  once  divides  the 
extensor  tendon  and  opens  the  joint.  Rotate  the  toe  out, 
and  carefully  divide  the  internal  lateral  ligament.  Rotate 
it  in  and  divide  the  external  band,  and  the  disarticulation 
is  complete.  In  disarticulating,  keep  the  knife  very  close 
to  tlie  bone,  so  as  to  avoid  wounding  the  plantar  digital 
arteries.  Cut  the  lateral  ligaments  from  without  inwards. 
The  cicatrix  of  the  stump  will  come  well  on  the  dorsum. 

I he  long  plantar  flap  should  not  be  cut  by  transfixion. 
By  so  doing  the  vessels  are  needlessly  damaged  and  the 
flap  is  apt  to  be  scanty.  If,  on  the  other  hand,  too  large 


Fig.  41. — DISARTICULATION  OF  THE 
LAST  PHALANX  OF  THE  GREAT  TOE 
BY  A LARGE  PLANTAR  FLAP. 
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a flap  be  cut,  a pocket  is  made  in  which  eftusions  may 
collect. 

Hcemorrhage. — The  two  dorsal  digital  arteries  will  be 
cut  at  the  corners  of  the  dorsal  incision.  They  are  small, 
and  usually  do  not  need  to  be  secured.  If  the  flap  has 
been  well  cut,  the  two  plantar  digital  arteries  will  not  be 
wounded,  but  will  lie  buried  in  the  flap  until  they 
anastomose  at  its  free  end.  They  may  readily  be  cut  if  in 
dissecting  the  flap  back  the  knife  is  not  kept  close  to  the 

bone.  They  also  lie  near 
to  the  sides  of  the  joint 
(plantar  aspect),  and  may 
be  easily  wounded  in  care- 
less disarticulation. 

2.  Amputation  or 
Disarticulation  of  tlie 
Piialang^cs  of  tlic  Four 
Outer  Toes. — In  operat- 
ing upon  the  smaller  toes 
the  neighbouring  digits 
should  be  held  aside  by 
the  assistant  by  means 
of  sterilised  tapes.  It  is 
well  not  to  use  too  long 
a scalpel. 

The  terminal  phalanges 
may  be  removed  by  the 
operation  just  described. 

In  disarticulation  of  the  second  phalanx  use  the  oval 
or  racket  incision  (Fig.  42,  a),  and  proceed  precisely  as  in 
the  corresponding  operation  in  the  hand  (see  page  87). 

Ihmxorrhage, — Two  dorsal  and  two  plantar  digital 
arteries  are  found  cut  in  the  lateral  edges  of  the  wound. 
The  dorsal  will  require  no  attention  ; the  latter  may  be 
twisted. 

In  amputation  throxxgh  the  first  plutlaxix  employ  the 
circular  method.  Make  a circular  cut  round  the  phalanx 
at  the  level  of  the  web ; cut  to  the  bone.  As  the  knife 
crosses  the  dorsum  flex  the  toe  so  as  to  cut  the  extensor 


Fig.  42. — A,  Disarticulation  of  the 
second  phalan.x  of  a toe  by  the 
racket  or  oval  incision ; B,  Dis- 
articulation of  the  great  toe  by 
the  racket  or  oval  incision. 
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tendon  slioi’t.  As  the  scalpel  crosses  the  plantar  aspect, 
extend  the  digit  to  its  utmost.  Separate  the  soft  parts 
from  the  phalanx  as  high  up  as  ])ossible,  and  divide  the 
bone.  Close  the  sheath  of  the  flexor  tendon  (page  81). 
The  vessels  are  cut  as  in  the  last  instance.  The  cicatrix 
should  be  vertical,  i.e.  dorso-plantar.  Amputation  through 
the  first  phalanx  may  also  be  effected  by  two  lateral  flaps 
of  equal  size  cut  by  transfixion  with  a narrow  bistoury. 

Comment. — In  disarticulating  the  second  phalanx,  re- 
move the  head  of  the  first  phalanx,  or  replace  the  operation 
by  an  amputation  through  the  latter  bone  at  the  level  of 
the  web.  The  head  of  the  first  phalanx  is  large*  and  is 
apt  to  play  the  part  of  a foreign  body  between  the  other 
toes  when  it  is  left.  Its  removal  is  no  detriment  to  the 
use  of  the  foot. 

As  has  been  observed  elsewliere  (page  95),  the  bone 
should  be  divided  by  a very  fine  saw  rather  than  crushed 
by  forceps. 

B.— DISARTICULATION  AT  THE  JIETATARSO-PHALANGEAL 

JOINTS. 

1 — Disarticulalioii  of  the  Great  Toe  at  the 
Itletatarso  - Plialaiig^eal  Joint. — ^In  this  operation 
notice  must  be  taken  of  the  very  large  size  of  the  head  of 
the  metatarsal  bone.  Its  dimensions  are  increased  by  the 
presence  of  the  sesamoid  bones,  which  should  never  be 
removed  with  the  phalanx.  It  is  of  considerable  import- 
ance to  the  future  use  of  the  foot  that  the  head  of  the 
metatarsal  bone  should  be  pi’eserved,  and  it  will  be  seen 
that  the  chief  difficulty  of  the  operation  is  to  provide  flap 
enough  to  cover  the  projection.  It  is  important  also  that 
the  scar  should  be  away  from  the  plantar  surface  and  the 
line  of  the  sesamoid  bones. 

The  joint  can  be  readily  made  out  by  manipulation, 
especially  on  the  inner  aspect  of  the  foot.  It  is  placed 
about  an  inch  behind  the  web.  The  projection  of  the 
sesamoids  can  also  very  easily  be  defined. 

(1)  By  Internal  Plantar  Flap  {Faraheuf).—T:\\Q 
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surgeon  sits  to  the  front  and  the  inner  side  of  the  foot. 
The  four  surfaces  of  the  digit — dorsal,  plantar,  internal, 
and  external — should  be  noted  and  conceived  to  be  each  of 
equal  extent.  The  joint-line  is  made  out,  and  the  toe  being 
grasped  with  the  left  hand,  the  knife  is  entered  over  that 
line  and  at  a point  where  the  dorsal  and  internal  surfaces 
meet.  An  incision,  2 cm.  in  length,  is  made  along  the  toe, 
parallel  to  the  extensor  tendon  and  on  the  line  between  the 
two  sui’faces  named.  It  is  then  curved  downwards  over 
the  inner  surface  to  the  plantar  margin 
(Fig.  43).  The  toe  is  now  turned  in, 
and  the  knife,  placed  beneath  the  mem- 
ber, is  drawn  across  the  plantar  surface 
to  the  edge  of  the  web  between  the  toes. 
The  knife  is  next  held  above  the  toe, 
and  the  incision  completed  by  a cut  to 
the  point  of  starting,  made  by  the 
shortest  route.  The  whole  of  this  in- 
cision should  involve  the  skin  only. 

It  should  now  be  deepened  down  to 
the  bone  in  the  same  order.  In  draw- 
ing the  knife  across  the  plantar  surface, 
extend  the  toe,  so  as  to  cut  the  flexor 
tendon  high  up.  Dissect  back  the  flap, 
keeping  close  to  the  bone.  In  so  doing, 
the  assistant  should  hold  the  toe  and 
turn  it  to  one  or  other  side  as  required, 
while  the  surgeon  uses  his  left  fingers 
to  turn  back  the  soft  parts.  Separate  the  tissues  about 
the  point  of  starting;  clear  the  soft  parts  from  the 
surface  of  the  joint.  Forcibly  extend  the  toe,  and 
cut  the  glenoid  ligament  transversely  close  to  the 
base  of  the  phalanx.  The  joint  is  thus  opened ; the 
ligament,  with  the  sesamoid  bones,  remains  behind. 
Divide  the  latei’al  ligaments,  and  finally  cut  the  extensor 
tendon.  Close  the  fibrous  sheath  of  the  flexor  tendon 
by  two  fine  catgut  sutures. 

llmmorrhage. — The  outer  plantar  digital  artery  will  be 
found  cut  close  to  the  web,  the  inner  vessel  at  the  free  end 


Fig.  43.— DISARTICU- 
LATION OF  THE  GREAT 
TOE  BY  INTERNAL 
PLANTAR  FLAP. 
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of  the  inner  flap.  The  dorsal  digital  vessels  will  probably 
not  need  to  be  secured. 

(2)  By  Racket  or  Oval  Incision.  — Tlie  toe  is  grasped  by 
the  lek  hand.  The  knife  is  entered  about  1 cm.  above  the 
me tatarso- phalangeal  joint  in  the  dorsal  median  line.  It  is 
continued  down  to  the  centre  of  the  first  phalanx,  and  when 
carried  round  the  toe  to  form  the  racket  sliould  just  avoid 
the  web  (Fig.  42,  b).  The  proceeding  is  identical  with  that 
described  in  disarticulation  of  the  second  phalanx  (page  132). 
The  joint  should  be  opened  from  below,  through  the 
glenoid  ligament. 

The  fibrous  sheath  of  the  flexor  tendon  may  be  closed 
in  the  manner  just  described. 

Comment. — In  disarticulating,  the  toe  should  be  manipu- 
lated by  the  assistant,  while  the  surgeon  holds  back  the 
soft  parts  'with  his  left  fingers.  The  toe  should  be  turned 
and  twisted  to  the  inner  side  when  dividing  the  outer  lateral 
ligament,  and  to  the  outer  side  when  dividing  the  inner  one. 
In  dissecting  back  the  flap,  it  is  well  to  keep  close  to  the 
bone,  so  as  to  avoid  injury  to  the  digital  vessels. 

In  disarticulating,  also,  care  must  be  taken  to  keep 
close  to  the  phalanx  and  to  ciTt  towards  the  bone ; 
the  soft  parts  must  be  well  dissected  back  and  the  liga- 
ments exposed.  If  such  care  be  not  taken,  the  plantar 
digital  arteries — which  lie  close  to  the  joint — will  be  divided. 
The  cicatrix  comes  over  the  head  of  the  bone  and  is  vertical 
to  the  sole. 

The  digital  arteries  will  be  found  divided  at  the  free 
margin  of  the  flap  on  either  side. 

When  possible,  the  base  of  the  first  phalanx  of  the  toe 
should  be  saved,  on  account  of  the  important  series  of 
muscles  to  which  it  gives  attachment  (abductor  and  ^ad- 
ductor pollicis,  flexor  bre'vis  pollicis,  and  transversus  pedis). 
Although  these  muscles  can  no  longer  act  upon  the  toe, 
they  are  of  value  in  maintaining  the  strength  of  the  sole. 

The  skin  in  this  region  is  often  much  thickened,  and  is 
consequently  unyielding,  and  in  adjusting  flaps  it  is  import- 
ant to  take  care  that  too  much  strain  does  not  come  upon 
the  sutures. 
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2.  DisarlicMiafion  ol  the  Oiitei-  Toes  at  the 
itletatarso- Phalangeal  Joints. — The  best  o})eration  is 
that  by  the  oval  or  racket  incision,  described  on  page  135. 

C,  — AMPUTATION  OF  THE  TOES  EN  MASSE  THROUGH  THE 

METATARSUS. 

This  operation  is  carried  out  upon  the  same  principles  as 
that  just  described. 

dbe  best  procedure  is  that  of  a long'  plantar  flap. 
The  foot  should  project  beyond  the  end  of  the  table,  and  the 
surgeon  should  sit  facing  it.  The  points  at  which  the  bones 
are  to  be  sawn  must  first  be  determined.  The  saw-line 
must  be  oblique,  so  as  to  follow  the  natural  line  of  the 
metatarsal  bones — i.e.  the  section  of  the  fifth  metatarsal 
must  be  posterior  to  the  section  of  the  first  metatarsal.  The 
saw-cut,  in  fact,  should  be  about  parallel  with  the  line  of 
the  web.  The  plantar  flap  may  be  cut  first.  This  is  done 
with  the  foot  well  flexed. 

Assuming  the  left  foot  to  be  the  one  operated  on,  the 
knife  is  entered  at  the  inner  margin  of  the  foot,  midway 
between  the  dorsal  and  plantar  surfaces.  The  point  of 
entrance  is  over  the  first  metatarsal,  and  is  just  behind  the 
point  at  which  that  bone  is  to  be  divided.  The  incision  is 
carried  along  the  side  of  the  foot  until  the  level  of  the  crease 
tliat  separates  the  great  toe  from  the  sole  is  reached.  It  is 
now  made  to  sweep  across  the  plantar  surface  Just  behind 
the  web.  On  reaching  the  outer  surface  of  the  little  toe, 
the  incision  is  cai-ried  back  along  the  margin  of  the  foot 
until  a point  is  reached  just  posterior  to  the  sj)ot  selected 
for  the  section  of  the  fifth  metatarsal  bone.  In  making  this 
plantar  incision  the  surgeon  should  keep  the  foot  rigid  with 
his  left  hand,  and  at  first  the  cut  should  be  through  the 
skin  only.  An  assistant  now  takes  the  foot  and  keeps  it 
well  flexed  at  the  ankle,  while  the  surgeon  uses  his  left 
fingers  to  aid  in  dissecting  back  the  flap.  The  flexor  ten- 
dons should  be  divided  as  soon  as  the  separation  of  the  flap 
has  been  well  commenced.  While  they  are  being  cut  the 
individual  toes  must  be  fully  extended. 
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The  plantar  flap  should  contain  all  the  soft  parts  down 
to  the  bone 

The  foot  having  been  extended,  the  dorsal  incision  is 
made.  It  should  be  parallel  with  the  plantar  cut,  and 
should  join  the  lateral  parts  of  the  plantar  flap  about  one 
inch  from  their  points  of  commencement.  In  other  words, 
this  little  flap  is  about  one  inch  in  length.  The  flap  must 
include  all  the  soft  parts  down  to  the  bone.  The  extensor 
tendons  should  be  divided  when  the  flap  is  about  half 
separated. 

In  dividing  the  bones,  the  plantar  flap  should  be  care- 
fully protected  by  an  ivory  spatula.  Each  bone  should  be 
sawn  separately  from  the  dorsal  aspect  with  a fine  narrow 
saw.  The  rude  crushing  of  the  bones  with  cutting  forceps 
is  not  to  be  advised. 

It  is  to  be  remembered  that  the  shafts  of  the  metatai’sal 
bones  are  embraced  by  the  interossei  muscles.  These  must 
be  cleanly  divided  before  the  saw  is  applied. 

The  cicatrix  comes  upon  the  dorsum  of  the  foot. 

Hceinorrhage. — In  the  plantar  flap  six  arteries  (the 
digital)  may  possibly  require  to  be  secured.  One  will  be 
found  opposite  to  each  of  the  four  interosseous  spaces,  a fifth 
opposite  the  outer  side  of  the  fifth  metatarsal,  and  a sixth 
opposite  the  inner  side  of  the  first  metatarsal.  The  two 
latter  vessels  may  not  require  to  be  secured.  The  largest 
vessel  is  that  opposite  the  first  interosseous  space. 

Vessels  similarly  placed  will  be  divided  in  the  dorsal 
flap.  Probably  none  will  require,  attention  except  the 
artery  (the  first  dorsal  interosseous)  that  is  cut  opposite  the 
gap  between  the  first  and  second  metatarsal  bones. 
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CHAPTER  XL 

Partial  Amputation  of  the  Foot. 

AMPUTATIONS  THROUGH  THE  TARSO-METATARSAL  JOINTS. 

These  operations  consist  in  the  removal  of  single  toes, 
with  their  respective,  metatarsal  bones,  and  in  the  removal 
of  the  whole  of  the  metatarsus  by  Lisfranc’s  and  Key’s 
operations. 

Insti'iiments. — A stout  knife  with  a blade  three 
inches  long.  (For  the  flap  operation  upon  the  great  toe  a 
more  slender  knife,  with  a blade  of  about  three  and  a half 
inches  in  length).  Narrow  metal  retractors.  Lion  forceps 
(in  the  event  of  the  part  being  crushed).  Dissecting, 
pressure,  and  artery  forceps. 

Position. — The  same  as  for  previous  amputations. 
(/See  page  130.)  * 

DISARTICULATION  OP  A TOE,  TOGETHER  WITH  ITS 
METATARSAL  BONE. 

1.  Disarticulation  of  tlie  Great  Toe,  n ilh  its 
Itictatarsal  Bone,  by  Oval  or  Racket  Incision.— 

Having  defined  the  metatarso-tarsal  joint,  grasp  the  toe 
with  the  left  hand,  and  enter  the  knife  at  the  inner 
border  of  the  foot,  just  below  the  line  of  the  joint.  Carry 
the  incision  outwards,  parallel  to  the  articulation  line, 
until  the  centre  of  .the  dorsal  aspect  of  the  metatarsal 
bone  is  reached.  Now  continue  the  cut  straight  down 
towards  the  nail,’ along  the  median  line  of  the  dorsum  of 
the  bone.  'Ibis  incision  will  lie  to  the  inner  side  of  the 
extensor  proprius  pollicis  tendon.  On  reaching  the  centre 
of  the  metatarsal  bone,  incline  the  incision  to  the  web,  then 
round  the  outer  side  of  the  root  of  the  toe  (the  phalanx 
being  turned  out),  and  so  on  to  the  plantar  aspect.  Let 
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the  knife  cross  the  plantar  surface  transversely  in  the 
groove  that  separates  the  toe  from  the  sole.  Finally,  curve 
the  incision  round  the  outer  aspect  of  the  toe  to  reach  the 
dorsal  wound  at  the  centre  of  the  metatarsal  bone.  The 
incision  involves  the  skin  only. 

Now  deepen  the  dorsal  cut.  Divide  the  tendons  of 
the  extensor  proprius  and  extensor  brevis  close  to  the 
metatar  so- tarsal  joint.  Separate  the  soft  parts  from  the 
inner  and  outer  sides  of  the  bone,  keeping  close  to  it,  and 
cutting  from  the  tarsus  towards  the  toe.  While  effecting 
this  separation  the  assistant  turns  the  toe  to  one  or  other 
side,  and  the  surgeon  uses  his  left  fingers  to  draw  away  the 
soft  parts.  The  a.ssistant  now  partly  extends  the  toe,  and, 
the  flexor  tendon  having  been  cut,  the  soft  parts  are 
dissected  off  from  the  plantar  aspect  of  the  bone.  The 
bone  should  be  bared  back  to  the  joint.  The  se,samoid 
bones  are  left  behind. 

Care  must  be  taken  not  to  wound  the  communicating 
branch  of  the  dorsalis  pedis  artery  which  runs  between  the 
two  toes. 

The  next  step  is  to  open  the  joint  on  the  dorsal  aspect, 
and  so  far  as  possible  on  the  outer  and  inner  sides.  The 
surgeon  now  once  more  grasps  the  toe  and  divides  the 
jdantar  and  remaining  ligaments.  Last  of  all,  the  tendons 
of  the  peroneus  longus  and  tibialis  anticus  are  cut,  and  the 
toe  with  its  metatarsal  bone  is  free. 

Cut  the  flexor  tendon  short,  and  close  its  sheath  with 
fine  catgut  sutures.  If  the  transverse  cut  at  the  commence- 
ment of  the  incision  be  not  employed,  the  wound  must  start 
over  the  cuneiform  bone. 

Hfemorrhage. — The  dorsal  digital  branches  (of  the  first 
interosseous  artery)  to  the  sides  of  the  toe  are  divided  in  the 
dorsal  incision.  The  inner  one  will  probably  need  no 
attention.  In  the  plantar  aspect  of  the  wound  are  divided 
the  termination  of  the  internal  plantar  artery,  the  first 
plantar  digital  artery,  and  the  internal  digital  branch  to  the 
great  toe.  There  is  great  risk  of  wounding  the  communi- 
cating branch  of  the  dorsalis  pedis  in  the  gap  between  the 
first  and  second  toes. 
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2.  Disarticulation  of  the  l^ittle  'I'oc,  with  its 
Metatarsal  Bone,  by  the  Oval  or  Racket  Incision. 

— The  toe  being  grasped  by  the  left  hand,  the  knife  is 
entered  at  the  outer  margin  of  the  foot  about  1 cm. 
behind  the  tuberosity  or  the  fifth  metatarsal  bone. 
An  oblique  cut — parallel  with  the  cubo-metatarsal  joint 
— is  made,  and  a median  dorsal  incision  is  carried  thence 
to  the  neck  of  the  metatarsal  bone.  Here  the  oval  is 
made  just  as  in  the  disarticulation  of  the  great  toe  (page 
138).  The  subsequent  steps  of  the  operation  are  practi- 
cally identical  with  those  already  described. 

Hcemorrhage. — In  the  dorsal  incision  the  dorsal  digital 
arteries  of  the  toe  are  divided,  while  the  plantar  digital 
vessels  are  found  cut  on  the  plantar  aspect  of  the  wound. 
Special  care  should  be  taken  not  to  wound  the  plantar  arch 
in  disarticulating  the  base  of  the  metatarsal.  In  a case  in 
which  this  accident  happened,  not  only  was  the  bleeding 
very  difficult  to  check,  but  secondary  hiemorrhage  occurred 
a few  days  later. 

Any  one  of  the  other  metatarsal  bones  may  be  removed, 
with  its  corresponding  toe,  by  the  oval  incision.  The 
outer  two  bones  may  in  like  manner  be  removed  together 
by  the  oval  operation,  the  queue  of  the  oval  running  along 
the  interosseous  space  between  the  two  bones. 

These  operations  are  of  little  practical  value. 

« 

LISFRANC’S  OPERATION. 

A disarticulation  of  the  anterior  part  of  the  foot  at  the 
tarso-metatarsal  line. 

liisti’iiincnts. — A strong,  stout,  narrow  knife,  about 
four  or  five  inches  long  in  the  blade ; a scalpel ; a saw,  which 
will  be  required  for  Key’s  or  other  modification  ; a narrow 
metal  spatula ; pressure  forceps,  artery  and  dissecting 
forceps ; lion  forceps  if  the  toes  be  crushed. 

Position. — The  patient  lies  on  the  back.  The  foot 
is  drawn  well  beyond  the  end  of  the  table,  and  is  raised 
upon  a support  until  on  a level  with  the  surgeon’s  neck. 
The  operator  may  stand  to  cut  the  dorsal  flap,  but  should 
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sit  at  the  end  of  the  table  facing  the  patient  to  cut  the  sole 
flap  and  complete  the  disarticulation.  The  assistants  stand 
one  on  each  side  of  the  end  of  the  table. 

Opci'atioii.  {Right  Foot.) — 1.  The  Dorsal  Fla}). — Grasp 
the  extended  foot  with  the  left  hand,  so  that  the  thumb  is 
on  the  base  of  the  fifth  metatarsal 
bone  and  the  forefinger  on  that  of 
the  first,  while  the  palm  of  the 
hand  faces  the  sole.  The  skin  on 
the  dorsum  is  stretched,  and  the 
knife  is  held  in  the  free  hand,  with 
the  forefinger  on  the  back  of  the 
blade.  In  this  position  the  dorsal 
flap  is  cut.  The  incision  com- 
mences at  the  outer  margin  of  the 
foot,  just  behind  the  tubercle  of 
the  fifth  metatarsal  bone  (Fig.  44). 

For  about  an  inch  it  follows  the 
outer  border  of  the  bone.  It  then 
sweeps  across  the  dorsum  parallel 
to  the  line  of  the  tarso-metatarsal 
joints  and  about  half  an  inch  in 
front  of  it.  The  cut  is  curved 
towards  the  toes,  and  reaches  the 
plantar  aspect  of  the  inner  border 
of  the  foot  about  half  an  inch  in 
front  of  the  tarsal  joint  of  the 
great  toe.  It  finally  follows  the 
inner  margin  of  the  foot,  and  ends 
three-fourths  of  an  inch  behind 
the  said  joint. 

The  assistant  now  holds  the  foot  fixed  in  the  extended 
position  while  the  surgeon  uses  his  left  fingers  to  dissect 
back  the  dorsal  flap.  The  dissection  at  first  includes  the 
skin  only;  but  when  the  integument  has  been  retracted 
about  one-fourth  of  an  inch,  the  extensor  tendons  are 
divided.  The  flap  contains  therefore  all  the  soft  parts  down 
to  the  bones.  It  is  important  to  well  expose  the  meta- 
tarsus, and  to  carry  the  flap  back  far  enough  to  expose  the 


Fig.  44. — LISFR,\NC’S  AMPU- 
TATION. 


SURGICAL  OPERATIONS. 


142 


[part  in. 


tarso-m  eta  tarsal  joint-line.  (^See  the  Comment  upon  the 

operation,  page  144.) 

2.  The  Plantar  Flaf. — The  plantar  flap  is  now  cut. 
The  surgeon  flexes  the  foot  with  the  left  hand,  his  thumb 
being  along  the  line  of  the  toes  and  his  fingers  on  the 
dorsum.  The  knife  is  introduced  at  right  angles  to  the 
surface  of  the  now  well-exposed  sole.  The  incision,  com- 
mencing on  the  outer  side,  follows  the  plantar  edge  of 
the  fifth  metatarsal  for  a short  distance,  and  then  sweeps 
obliquely  across  the  sole  to  the  neck  of  the  fourth  meta- 
tarsal. It  now  traverses  the  sole  just  behind  the  line  of  the 


Fig.  45.— THE  COUP  DE  MAITRE  IN  LISERANC’S  AMPUTATION  : FIRST  STEP. 

[After  Guirin.) 


heads  of  the  metatarsus,  and  finally  follows  the  plantar 
edge  of  the  metatarsal  bone  of  the  great  toe  to  join  the 
extremity  of  the  dorsal  incision.  The  plantar  flap  is 
thus  convex  forwards,  and  the  inner  segment  is  longer 
than  the  outer  (Figs.  44  and^49,  a). 

Tlie  incision  at  first  involves  the  skin  and  the  sub- 
cutaneous tissues  only.  The  assistant  now  grasps  the  toes 
and  keeps  them  fully  extended  while  the  surgeon  dissects 
back  the  flap.  This  should  include  the  subcutaneous 
structures  only  until  the  hollow  behind  the  heads  of  the 
metatarsal  bones  is  reached.  When  this  hollow  is  exposed, 
the  tightly-sti’etched  flexor  tendons  are  divided  by  a 
visorous  transverse  cut.  The  rest  of  the  flap  includes 
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all  the  soft  parts  down  to  the  bones.  These  are  dissected 
up  by  short  transverse  cuts  with  the  knife  while  the  operator 
pulls  back  the  flap.  The  separation  is  carried  back  as 
far  as  the  line  of  the  tarso-iuetatarsal  articulations. 
The  exposure  of  the  peroneus  longus  will  indicate  when 
this  line  is  reached.  The  tendon  should  for  the  present 
be  left  uncut. 

3.  The  Disarticulation. — Return  to  the  dorsum.  Grasp 
the  foot  with  the  left  hand  and  extend  it  fully.  Let  an 
assistant  hold  back  the  dorsal  flap  with  one  hand  while  by 
means  of  a metal  spatula  he  retracts  and  protects  the 
jilantar  flap  with  the  other.  ‘Enter  the  knife  just  behind 
the  tubercle  of  the  fifth  metatarsal  bone,  and,  cutting 
obliquely  forwards  and  inwards,  open  the  tarsal  joints  of 
the  three  outer  metatarsal  bones.  In  this  manoeuvre  the 
tendons  of  the  peronei  brevis  and  tertius  are  divided. 
Now  turn  to  the  inner  side  of  the  foot,  and  open  the  joint 
between  the  first  metatarsal  and  the  inner  cuneiform, 
cutting  at  the  same  time  the  tibialis  anticus  expansion. 
In  the  next  place,  open  the  joint  between  the  second 
metatarsal  and  the  middle  cuneiform  on  its  dorsal  asj)ect. 
The  complete  separation  of  the  metatarsal  bone  is  difficult, 
and  is  thus  eflected  : Hold  the  knife  like  a trocar  and — 

keeping  it  nearly  parallel  with  the  dorsum  of  the  foot — 
thrust  the  point  in  deeply  between  the  bases  of  the  first 
and  second  metatarsal  bones  (Fig.  45)  until  it  is  arrested  by 
bone.  The  edge  is  turned  towards  the  ankle.  Now  grasp 
the  knife  in  the  hand  like  a dagger,  and  elevate  the  handle 
until  it  is  perpendicular  to  the  dorsum  of  the  foot,  at  the 
same  time  cutting  in  the  direction  of  the  external  malleolus 
(Fig.  46).  By  this  manoeuvre  (the  coitp  de  maitre)  the 
strong  ligament  of  Lisfranc  is  severed. 

Divide  any  remaining  ligaments,  especially  those  on  the 
plantar  aspect  of  the  joints,  and  finally  the  metatarsus  is 
left  attached  only  by  means  of  the  peroneus  longus  tendon. 
Draw  this  tendon  out,  and  cut  it  at  the  outer  angle  of  the 
incision,  and  the  parts  to  be  removed  are  free. 

Left  Foot. — Commence  the  dor.sal  and  plantar  incisions 
on  the  inner  side  of  the  foot.  In  disarticulating,  open  first 
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the  joint  between  the  metatarsal  bone  of  the  great  toe  and 
the  inner  cuneiform,  then  open  the  tarsal  joints  of  the  three 
outer  metatarsals,  and  finally  disarticulate  the  second 
metatarsal. 

llcemorrhage. — In  the  dorsal  flap  are  divided  the  dorsal 
interosseous  arteries  (four),  opposite  to  the  interosseous 
spaces,  and  the  plantar  branch  of  the  dorsalis  pedis  as  it  dips 
doAvn  between  the  bases  of  the  first  two  metatarsal  bones. 
In  the  plantar  flap  are  divided  the  plantar  digital  bi’anches 
of  the  external  plantar,  and  probably  that  vessel  itself,  near 


Fig.  46.— THE  COUP  DE  JIAITKE  IN  LISFRANC’S  AMPUTATION  : SECOND  STEP. 

{After  Guerin.) 


the  base  of  the  second  metatarsal.  The  terminal  part  of 
the  internal  plantar  artery  is  also  divided. 

Comment. — The  dorsal  flap  having  been  made,  the 
disarticulation  may  be  at  once  proceeded  with,  and  the 
operation  completed  by  cutting  the  plantar  flap  from  with- 
in outwards — i.e.  practically  by  transfixion.  Or,  the 
disarticulation  having  been  effected  from  the  dorsum,  the 
plantar  flap  may  be  subsequently  cut  in  the  manner  already 
described.  On  the  other  hand,  the  operation  may  be 
commenced  by  cutting  the  plantar  flap,  and  then  be  com- 
pleted by  the  making  of  the  dorsal  flap  and  by  disarticulation. 

It  is  a common  fault  to  make  the  dorsal  flap  too  small. 
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and  to  limit  it  strictly  to  the  dorsum.  This  flap  should 
include  not  only  the  dorsal  structures,  but  also  the  greater 
part  of  those  of  the  outer  and  inner  margins  of  the  foot. 
The  relative  sizes  of  the  two  flaps  may  be  estimated  by 
noting  the  measurements  of  half  the  circumfei’ence  of  the 
foot  at  the  amputation-line.  An  unduly  large  plantar  flap 
forms  an  unwieldy  pocket.  If  the  dorsal  incision  be 
carried  too  far  back,  the  joint  between  the  scaphoid  and 
cuneiform  bones  may  be  opened  by  mistake  on  the  inner 
margin  of  the  foot. 

iiey’s  operation. 

This  operation  resembles  Lisfranc’s  procedure  in  all 
essential  points,  and  differs  only  in  this  : the  four  outer 
metatarsal  bones  are  disarticulated  from  the  tarsus,  and  the 
projecting  end  of  the  internal  cuneiform  bone  is  sawn 
through,  carrying  the  first  metatarsal  bone  with  it. 
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CHAPTER  XII. 

Partial  Amputation  of  the  Foot  [concluded). 

AMPUTATION  THROUGH  THE  MEDIO-TARSAL  JOINT  (CHOPARt’s 

operation). 

This  consists  of  a disarticulation  of  the  foot  at  the  medio- 
tarsal  joint. 

fiisti'iiiiiciits  and  Position.  — The  same  as  for 
Lisfranc’s  operation. 

Operation. — In  its  main  points  the  procedure  is 
identical  with  Lisfranc’s  amputation. 

1 . The  dorsal  flap. — The  incision  commences  at  a point 
midway  between  the  tip  of  the  outer  malleolus  and  the 
tuberosity  of  the  fifth  metatarsal  on  the  outer  side,  and 
at  a point  just  behind  the  tuberosity  of  the  scaphoid  on 
the  inner  side.  The  cut  follows  on  either  side  the  margin 
of  the  foot  for  a little  distance,  and  is  then  so  curved  over 
the  dorsum  as  to  cross  the  bases  of  the  metatarsal  bones 
(Fig.  47). 

2.  The  plantar  flap  extends  between  the  two  points 
first  named.  It  follows  in  the  main  the  lines  of  Lisfranc’s 
flap,  and  has  the  same  shape.  It  is  so  carried  bver  the 
sole  as  to  cross  the  middle  of  the  metatarsus  (Figs.  47 
and  49,  b).  The  flexor  tendons  are  divided  as  soon  as  a 
little  skin  has  been  retracted.  Both  flaps  contain  all  the  . 
soft  parts  down  to  the  bones.  The  medio-tarsal  joint-line 
should  be  well  exposed. 

3.  The  Disarticulation. — In  disarticulating,  the  foot 
may  be  conveniently  held  in  the  position  of  talipes  varus, 
and  be  well  extended.  Care  must  be  taken  to  open  the 
right  joints.  It  is  easy  to  open  the  scapho-cuneiform 
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joints  in  the  place  of  the  astvagalo-scaphoid,  and  to  actually 
leave  the  scaphoid  behind. 

The  tendons  that  are  especially  to  be  noted  in  cutting 
the  deeper  parts  are  the  three  peronei  and  the  two  tibials. 

Iloimorrhage. — In  the  dorsal  flap,  the  dorsalis  pedis 
artery  is  cut  as  it  dips  down  between  the  first  and  second 
metatarsal  bones.  The  metatarsal  and  tarsal  branches  of 
that  vessel  are  also  divided.  The 
two  saphenous  veins  come  in  this 
flap. 

At  the  anterior  part  of  the 
inner  segment  of  the  plantar  flap 
the  internal  plantar  artery  is 
divided,  and  near  the  base  of  the 
second  metatarsal  bone  the  end  of 
the  external  plantar.  In  the  outer 
part  of  the  flap  are  the  digital 
branches  of  the  latter  vessel. 

SUBASTRAGALOID  DISARTICULATION. 

This  operation  consists  of  a 
disarticulation  at  the  astragalo- 
scaphoid  and  astragalo-calcaneal 
joints.  The  astragalus  is  the  only 
bone  of  the  foot  that  is  left  behind, 
and  forms  the  summit  of  the  stump. 

Position  and  liistriiincnts. 

— The  same  as  in  the  preceding 
operation. 

Farabeiif’s  Operation  by  a L.arg;e  Internal 
and  Plantar  Flap. — In  this  procedure  a large  flap  is 
cut  from  the  sole  and  the  inner  aspect  of  the  foot. 

1.  The  Line  of  Incision. — The  incision  is  commenced 
at  the  outer  margin  of  the  tendo  A chillis  at  its  insertion 
(Fig.  48,  a),  and  is  then  curved  up  a little  to  reach  the 
level  of  a point  one  inch  below  the  outer  malleolus.  It  is 
now  carried  forwards  horizontally,  parallel  to  the  outer 
border  of  the  foot,  and  one  inch  below  the  malleolus  (a  to 


Fig.  47.— chopart’s 

AMPUTATION. 
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b),  and  reaches  a point  (b)  which  is  on  a line  connecting 
the  base  of  the  fifth  metatarsal  bone  with  the  joints  be- 
tween the  scaphoid  and  cuneiform  bones.  It*  then  curves 
sharply  inwards  across  the  dorsum  of  the  foot  (b  to  x), 


Fig.  48. — INNER  ANU  OUTER  SIDES  OP  THE  RIGHT  FOOT,  TO  SHOW  THE 
INCISIONS  IN  FARABEUP’S  SUBASTRAGALOTD  AMPUTATION. 

V,  The  lines  of  Verneuil’s  subastragaloid  amputation.  (For  other  refer- 
ences, ace  text.) 

a little  in  front  of  the  joints  named,  and  reaches  the 
extensor  proprius  pollicis  tendon  at  x.  The  incision  next 
crosses  the  inner  border  of  tlie  foot  so  as  to  follow  the  line 
of  the  cuneo-metatarsal  Joint  of  the  great  toe  (x  to  c). 

It  now  sweeps  across  the  centre  of  the  sole  of  the  foot 
(c  to  d),  and  is  next  rounded  off  and  curved  back  so  as 
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to  follow  exactly  the  outei'  horcler  of  the  foot  as  far  as 
the  external  tuberosity  of  the  os  calcis  (e).  It  is  then 
curved  up  a little  to  end  at  the  insertion  of  the  tendo 
Achillis  at  A.  {See  also  Fig.  49,  e,  and  Fig.  50,  a). 

The  foot  must  be  turned  from  side  to  side  by  the 
surgeon’s  left  hand  as  the  devious  line  of  this  incision  is 
followed.  The  knife  at  first  divides  only  the  skin  and  the 
subcutaneous  tissue.  It  is  then  made  to  follow  the  incision 
a second  time — when  the  skin  has  retracted  a little — and 
is  carried  to  the  bone.  Care  must  be  taken  that  the  knife 
goes  well  down  to  the  bone,  and  that  all  the  soft  parts 
are  divided.  To  effect  this  the  blade  must  be  used  with 
considerable  vigour.  The  border  or  surface  of  the  foot 
that  is  attached  must  be  put  upon  the  stretch,  so  that  the 
tendons  are  cleanly  divided.  The  peronei  tendons  are 
especially  difficult  to  cut.  In  making  these  deep  sweeps 
with  the  knife  the  surgeon  must  take  great  care  to  avoid 
opening  any  joints,  notably  those  between  the  scaphoid  and 
the  cuneiform  bones. 

2.  The  Distirticulation. — The  leg  diaving  been  flexed 
upon  the  thigh,  the  assistant  turns  the  knee  in  with  one 
hand  and  presses  the  lower  part  of  the  leg  against  the  edge 
of  the  couch  witli  the  other. 

The  foot  projects  beyond  the  edge  of  the  table,  with  its 
outer  surface  well  exposed  and  lying  horizontally. 

Let  the  dorsal  pai’t  of  the  flap  (Fig.  48,  x to  a)  be  now 
dissected  up  sufficiently  to  well  expose  the  head  of  the 
astragalus  ; divide  the  tendo  Achillis  ; open  the  astragalo- 
scaphoid  joint  on  its  dorsal  aspect.  Keep  the  knife 
between  the  bones,  and,  cutting  backwards,  pass  it  between 
the  os  calcis  and  the  astragalus,  and  .so  sever  the  interosseous 
ligament.  This  entails  no  difficulty  if  the  outer  surface 
of  the  foot  be  well  exposed,  and  kept  upon  the  stretch  with 
the  left  hand.  As  the.  ligament  is  divided,  turn  the  os 
calcis  more  and  more  out.  See  that  all  the  tendons,  etc., 
are  divided  on  the  outer  side  of  the  foot,  and  that  the  outer 
aspect  of  the  os  calcis  is  bared  to  the  periosteum. 

Now  with  the  left  hand  twist  the  foot  round  until  it 
is  in  the  position  of  the  extremest  varus.  In  this  position 
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dissect — by  cuts  made  from  left  to  right  in  the  left  foot, 
and  from  right  to  left  in  the  right  foot — all  the  soft  parts 
from  the  inner  and  under  surfaces  of  the  os  calcis. 
Special  care  must  be  taken  of  the  vessels  which  lie  in  the 
hollow  on  the  inner  side  of  that  bone. 

Clear  the  under  surface  of  the  bone,  still  turnino:  the 
foot  out.  When  this  process  of  enucleation  is  complete, 
the  foot  will  have  been  so  turned  round  that  the  dorsum 
will  face  downwards.  Now  separate  the  foot,  and  cut  any 
neglected  tendons  short. 

The  suture  line  on  the  stump  is  hoi’izontal,  and  is  on 
the  outer  side  of  the  extremity. 

The  operation  is  much  easier  on  the  left  than  on  the 
right  foot.  In  the  latter  case  it  may  be  more  convenient 
to  dissect  up  the  great  flap  and  bare  the  os  calcis  before 
the  disarticulation  is  effected. 

No  drainage-tube  is  required  as  a rule. 

Hcemorrhage. — In  the  part  of  the  flap  a to  B (Fig.  48) 
are  cut  the  postei’ior  peroneal,  the  anterior  peroiieal,  and 
branches  of  the  tarsal  and  metatarsal  arteries.  The  largest 
of  these  is  the  first  named,  which  runs  just  behind  the 
malleolus. 

In  the  part  B to  x the  tarsal  artery  and  the  dorsalis 
pedis — the  latter  a large  vessel — are  divided  opposite  the 
centre  of  the  head  of  the  astragalus.  In  the  part  x to  D 
the  internal  and  external  plantar  are  cut.  In  the  margin 
of  the  flap  D to  E branches  of  the  latter  vessel  are  found. 
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Amputation  of  the  Foot. 

Two  procedures  will  be  described  : — 

A.  Disarticulation  at  the  ankle-joint. 

B.  Intracalcaneal  amputation  of  the  foot. 

A. — DISARTICULATION  AT  THE  ANKLE-JOINT  (sYME’s 

amputation). 

This  is  the  principal  operation  for  removing  the  entire 
foot.  The  flap  is  made  from  the  heel,  the  soft  parts  having 
been  peeled  off  the  os  calcis.  The  two  malleoli,  together 
with  the  articular  surface  of  the  tibia,  are  sawn  off. 

The  blood  supply  of  the  heel-flap  is  a matter  of  great  im- 
portance ; the  two  chief  vessels  of  supply  are  the  external 
calcaneal  of  the  posterior  peroneal  on  the  outer  side,  and  the 
internal  calcaneal  of  the  exteimal  plantar  on  the  inner  side. 
The  first-named  vessel  is  a continuation  of  the  posterior 
peroneal.  It  runs  just  behind  the  inferior  tibio-fibular 
joint,  and  then  behind  the  outer  malleolus  to  the  heel. 
With  regard  to  the  internal  calcaneal  artery,  the  posterior 
tibial  divides  “on  a level  with  a line  drawn  from  the  point 
of  the  internal  malleolus  to  the  centre  of  the  convexity 
of  the  heel.”  This  line  is  dangerously  close  to  the  line  of 
the  incision.  The  internal  calcaneal  artery  arises  from  the 
external  plantar,  close  to  the  bifurcation  and  under  the 
fibres  of  origin  of  the  abductor  pollicis.  Inasmuch  as  this 
is  the  chief  vessel  of  the  flap,  the  greatest  care  must  be 
taken  of  it.  [See  page  155.) 

Minute  branches  may  reach  the  flap  from  the  internal 
malleolar  of  the  posterior  tibial  and  from  the  outer  and 
inner  malleolar  of  the  anterior  tibial. 
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In  removing  the  lower  ends  of  the  tibia  and  fibula  the 
greater  part  of  the  anterior  and  posterior  tibio-fibular 
ligaments,  together  with  the  interosseous  ligament,  are 
saved,  while  the  transverse  or  inferior  ligament  is  cut 
away  with  the  bones. 

■ iisti’iiiiiciits. — A stout  narrow  knife,  with  a blade 
three  inches  long,  a narrow  but  rounded  point,  and  a large 
strong  handle ; a scalpel ; a saw ; two  metal  retractors 
to  hold  back  the  flaps  when  sawing  the  leg  bones ; lion 
forceps ; pressure  forceps ; artery  and  dissecting  forceps, 
scissors,  etc. 

Position. — The  patient  lies  on  the  back,  with  the  foot 
projecting  beyond  the  end  of  the  table  and  the  toes  pointing 
upwards.  The  surgeon  sits  facing  the  end  of  the  table. 
The  lower  end  of  the  leg  is  raised  on  a Volkmann’s  pelvic 
support  to  the  level  of  the  surgeon’s  face.  The  surgeon  sits 
to  cut  the  heel  flap,  and  stands  to  cut  the  dorsal  flap  and  to 
disarticulate.  Two  assistants  stand  facing  the  surgeon,  one 
on  each  side  of  the  end  of  the  table.  One  steadies  the  foot, 
the  other  attends  to  the  wound. 

Tlie  Operation. — An  assistant  steadies  the  leg  with 
one  hand,  and  holds  the  foot — by  the  toes — rigidly  at  a 
right  angle  to  the  leg  with  the  other  hand. 

1.  The  Heel  Flap. — The  incision  starts  from  the  tip  of 
the  outer  malleolus,  and  in  a line  nearer  to  its  posterior 
than  its  anterior  border. 

It  is  canned  vertically  down  the  heel,  exactly  at  right 
angles  to  the  long  axis  of  the  foot,  runs  transversely  across 
the  sole,  and  passing  up  vertically  on  the  inner  side  of  the 
heel,  ends  at  a point  about  half  an  inch  below  the  tip  of  the 
inner  malleolus  (Fig.  49,  d). 

In  making  this  incision,  supposing  the  right  foot  to  be 
operated  on,  the  surgeon  holds  the  ankle  mth  the  palm  of 
his  left  hand  on  the  dorsum  of  the  foot,  his  thumb  being  on  the 
outer  malleolus  and  his  forefinger  on  the  inner  malleolus. 

Entering  the  knife  at  tlie  inner  starting-point,  the 
incision  is  carried  down  to  the  sole  and  then  across  the 
plantar  aspect  of  the  os  calcis  at  one  cut.  The  knife  is  now 
re-entei’ed  at  the  outer  starting-point,  and  is  carried  down 
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to  meet  the  first  incision  at  the  sole.  If  an  attempt  be  made 
to  perform  the  incision  at  one  cnt,  and  to  make  the  outer 
limb  of  the  incision  by  cutting  from  the  heel  towards  the 
leg,  the  knife  may  slip  and  cut  too  far  up  into  the  leg, 
running  by  the  starting-point.  . 

On  the  left  foot  the  same  pre 
caution  is  observed,  but  the 
incision  is  commenced  on  the 
outer  side. 

This  incision  should  be 
carried  well  and  cleanly  down 
to  the  bone.  The  heel  flap  is 
now  dissected  back : the  thumb- 
nail of  the  left  hand  is  used 
with  force  to  drag  back  the 
soft  parts,  while  the  knife  is 
kept  well  on  to  the  bone  and 
parallel  to  the  surface  of  the 
flap.  The  os  calcis  must  be 
laid  perfectly  bare.  The  great 
point  in  Syme’s  amputation  is 
to  “ keep  close  to  the  bone.” 

The  flap  must  be  cleared 
from  the  tuberosities  of  the  os 
calcis,  and  then  from  its  pos- 
terior surface. 

2.  The  Dorsal  Incision. — 

The  surgeon  now  holds  the 
foot  in  the  left  hand  in  the 
position  of  full  extension,  and 
connects  the  extremities  of  the 
heel  incision  by  a cut  which 
simply  sweeps  across  the  front 
of  the  ankle  region.  The  dorsal  and  the  heel  incisions 
are  about  at  right  angles  to  one  another.  The  cut  includes 
all  the  soft  parts  down  to  the  bone.  The  tendons  must 
be  cleanly  divided  while  the  foot  is  kept  on  the  stretch. 

3.  The  Disarticulation.  — The  ankle-joint  is  at  once 
exposed,  the  anterior  ligament  having  been  severed.  The 


Fig.  49.— PLANTAR  INCISIONS. 

A,  Lisfranc  ; b,  Chopart ; c,  Piro- 
goff ; I),  Syme  ; E,  Farabeuf’s 
subastragaloid  amputation  ; F, 
Farabeuf’s  amputation  at  the 
ankle. 
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knife  is  now  introduced  into  the  joint  and  the  lateral 
ligaments  are  divided,  in  both  instances  by  cutting  from 
within  outwards.  These  complex  ligaments  are  difficult  to 
cut  if  attacked  from  the  outer  side  of  the  articulation. 
The  posterior  ligament  is  cut,  the  upper  surface  of  the 
os  calcis  is  cleared,  and  by  the  division  of  the  tendo 
Achillis  the  disarticulation  is  completed. 

4.  The  Removal  of  the  Malleoli. — The  soft  parts'  are 
cleared  from  the  two  malleoli  and  the  lower  end  of  the 
tibia,  great  care  being  taken  not  to  damage  the  flap.  The 
exposed  bones  are  then  divided  by  a horizontal  saw-cut,  the 
saw  being  applied  about  a quarter  of  an  inch  above  the 
inferior  margin  of  the  tibia. 

The  flaps  may  be  protected  by  spatulse  dui’ing  the 
sawing.  If  it  should  be  necessary,  the  malleoli  may  be 
held  with  lion  forceps. 

Before  the  wound  is  adjusted  by  sutures,  a hole  may  be 
made  in  the  centre  of  the  heel  flap,  and  a drainage  tube 
introduced. 

IJcemorrhage. — The  anterior  tibial  artery  is  cut  in  the 
dorsal  flap  just  opposite  the  centre  of  the  front  of  the  ankle. 
The  external  and  internal  plantar  arteries  are  divided  in 
the  inner  section  of  the  heel  flap.  The  two  vessels  are  close 
together.  The  following  vessels  may  give  rise  to  hsemor- 
rhage : the  internal  malleolar  of  the  posterior  tibial 

behind  the  inner  malleolus ; the  anterior  peroneal  in  front 
of  the  tibio-fibular  joint  j the  external  and  internal  malleolar 
of  the  anterior  tibial  in  front  of  their  corresponding  malleoli. 
The  internal  saphenous  vein  is  cut  in  the  dorsal  flap,  the 
external  in  the  heel  flap. 

Comment. — The  amputation  gives  admirable  results,  and 
secures  a sound  and  firm  stump.  The  patient  walks  upon 
the  natural  tissues  of  the  heel.  The  tendo  Achillis  forms 
an  attachment  with  the  mass  of  the  cicatrix.  With  a 
properly  adapted  boot,  a patient  after  Syme’s  amputation 
can  walk  with  little  appreciable  lameness. 

The  following  special  points  in  the  operation  must  be 
noted  : — 

1.  It  is  important  that  the  flap  should  be  accurately 
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cut.  In  some  text-books  it  is  advised  that  the  incision  be 
carried  from  the  tip  of  the  outer  malleolus  to  a point  half  an 
inch  behind  and  below  the  inner  malleolus.  If  this  be  done, 
there  is  great  probability  that  the  posterior  tibial  artery 
will  be  divided  before  its  bifurcation,  and  the  main  artery 
of  the  flap  (the  internal  calcaneal  of  the  external  plantar) 
be  thus  lost. 

If  the  flap  be  too  large,  there  is  great  difficulty  in  dis- 
secting it  back,  and  it  will  probably  be  dangerously  scored 
and  bruised  in  the  attempt. 

2.  In  clearing  the  os  calcis,  the  periosteum  may  be  at 
the  same  time  peeled  off — as  many  advise — and  so  made  to 
form  an  important  constituent  of  the  heel  flap.  In  young 
subjects  (under  the  age  of  fourteen  years)  the  posterior 
epiphysis  of  the  os  calcis  may  be  detached  and  left  un- 
disturbed in  the  flap. 

In  such  subjects  it  generally  comes  away  during  the 
process  of  clearing  the  os  calcis.  In  still  younger  patients — 
say  those  under  ten — the  superficial  parts  of  the  os  calcis  will 
be  found  imperfectly  ossified,  and  chunks  of  the  soft  bone 
may  be  cut  away  in  a too  vigorous  clearing  of  the  heel  flap. 

3.  It  is  desirable  that  all  the  articular  surface  of  the 
tibia  should  be  removed,  and,  as  the  under  surface  of  the 
bone  is  much  domed,  the  section  must  be  made  as  high  up 
as  a quarter  of  an  inch  to  quite  clear  the  summit  of  the 
concavity.  In  young  patients  the  whole  of  the  lower 
epiphysis  may  be  removed  by  a too  liberal  use  of  the  saw  ; 
the  measurement  (quarter  of  an  inch)  refers  to  adults. 


n. — INTRACALCANEAL  AMPUTATION  OF  THE  FOOT. 

Pil'ogoir’s  Operation. — This  operation  closely  re- 
sembles Syme’s,  save  that  the  os  calcis  is  sawn  through  and 
its  hinder  part  is  left  in  the  heel  flap.  The  lower  ends  of 
the  tibia  and  fibula  are  sawn  through,  and  to  this  cut  surface 
of  bone  the  surface  of  the  divided  os  calcis  is  adjusted. 

The  operatiofl  usually  described  is  a modification  of 
Pirogoff’s  oilginal  procedure.  Pirogoff  divided  the  cal- 
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caneum  vertically  and  left  the  articular  surface  of  the  tibia, 
unless  it  was  diseased. 

Position  and  Instruments. — The  same  as  in  Syme’s 
operation.  The  saw  should  either  be  a fine  Butcher’s  saw, 
or  a slender  saw  with  a movable  back.  B^tractors  are  re- 
quired. 

Oferation. — The  incisions  are  nearly  the  same  as  in 
Syme’s  operation,  with  these  modifications : — They  com- 


Fig.  50. — A,  Farabeuf’s  subasfcragaloid  amputation;  B,  Farabeuf’s  ampu- 
tation at  the  ankle-joint ; O C,  Saw-cuts  in  Pirogoff’s  operation ; 
D D,  Saw-cuts  in  Pasquier  and  Le  Fort’s  operation  ; n shows  also 
the  saw-cut  made  in  the  os  calcis  in  Tripier’s  operation. 

mence  on  the  outer  side,  just  in  front  of  the  tip  of  the 
malleolus,  and  end  on  the  inner  side  a few  lines  in  front  of 
the  internal  process.  The  heel  incision  is  carried  a little 
farther  forward  than  in  Syme’s  operation  (Fig.  49,  c).  It  is 
carried  well  down  to  the  bone.  The  soft  parts  are  dissected 
backwards  from  the  os  calcis  for  about  a quarter  of  an  inch. 

The  dorsal  cut  is  then  carried  out,  and  may  be  a little 
more  convex  than  in  Syme’s  amputation.  The  ankle-joint 
is  opened,  and  disarticulation  efiected  precisely  as  already 
described. 

The  foot  is  now  dragged  forward  and  placed  in  the  posi- 
tion of  full  extension. 
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The  wliole  of  the  upper  surface  of  the  os  calcis  is 
exposed.  The  saw  is  applied  to  this  surface,  one  finger’s- 
breadth  behind  the  astragalus,  and  is  made  to  cut  the 
bone  obliquely,  following  the  lines  of  the  now  distorted 
heel  incision.  In  sawing  the  bone,  the  soft  parts  must  be 
carefully  retracted,’  and,  in  the  position  in  which  the  foot  is 
held,  the  saw  runs  nearly  vertically.  The  greatest  care  must 
be  taken  not  to  damage  the  arteries  in  the  inner  pai-t  of  the 
heel  flap. 

The  soft  parts  are  now  dissected  from  the  lower  ends  of 
the  tibia  and  flbula.  The  saw  is  applied  to  the  anterior 
aspect  of  these  bones,  close  to  the  articular  surface  of  the 
tibia,  and  is  made  to  cut  so  obliquely  upwards  that  the  saw 
emerges  on  the  posterior  aspect  of  the  tibia,  a finger’s- 
breadth  above  the  articular  surface  (Fig.  50,  c).  Any 
unduly  long  tendons  are  divided.  The  wound  is  sutured 
as  in  Syme’s  operation,  the  cut  surfaces  of  bone  being 
thus  brought  into  close  contact. 

Care  must  be  taken  in  the  after-treatment  that  the  heel 
fragment  is  not  drawn  up  by  the  tendo  Achillis. 

The  vessels  divided  are  the  same  as  in  the  preceding 
operation. 

Comment. — Some  surgeons  make  much  larger  heel  flaps, 
carrying  the  incision  forwards  and  downwards,  so  as  to 
cross  the  calcaneo-cuboid  joint,  instead  of  directing  it  nearly 
vertically  downwards  from  the  malleoli. 
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Amputation  of  the  Leg. 

The  amputations  may  be  dealt  with  in  three  regions ; — 

A.  Supramalleolar  amputation. 

B.  Amputation  through  the  middle  of  the  leg. 
c.  Amputation  at  the  “jilace  of  election.” 

A. — SUPRAMALLEOLAR  AMPUTATION. 

I?Ictlio<1s. — The  following  methods  of  operating  will  be 
described  : — 

1.  Oblique  elliptical  incision  (Guyon’s  operation). 
a.  Large  posterior  flap.  - 
3.  Teale’s  amputation. 

Iiisti’iiiiicnts. — A small  amputation-knife,  with  a blade 
of  about  five  inches ; a stout,  somewhat  np-row  knife,  with 
a blade  four  inches  long,  a narrow  but  rounded  point,  and  a 
large,  strong  handle  (this  would  be  a modified  resection 
knife,  and  is  required  for  Guyon’s  operation  ; it  may  also  be 
used  to  separate  the  anterior  or  posterior  flap  from  the  bones 
in  the  other  amputations) ; a scalpel,  an  amputating  saw, 
retractors,  Wells’s  artery  and  dissecting  foi'ceps,  scissors,  etc. 

Position. — The  patient  lies  on  the  back,  with  the  foot 
and  lower  part  of  the  leg  projecting  well  beyond  the  end  of 
the  table.  The  surgeon  should  stand  to  the  outer  side  of 
the  right  limb  and  to  the  inner  side  of  the  left.  In  per- 
forming Guyon’s  amputation,  he  may  more  conveniently 
take  up  his  position  at  the  foot  of  the  table. 

1.  Aiiiptitatiou  by  Oblique  Elliptienl  Incision 
{Guyon’s  Oferation). — This  operation  a little  resembles 
Syme’s  amputation.  It  allows  the  terminal  part  of  the 
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stump  to  be  covered  by  the  tissues  of  the  back  of  the  heel, 
and  involves  a low  division  of  the  bones.  It  can  rightly  be 
termed  a supramalleolar  amputation,  and  the  medullary 
canals  of  the  bones  are  not  opened  by  the  saw. 

The  incision  commences  in  front,  at  a point  just  opposite 
the  line  of  the  ankle-joint,  and  ends  behind,  over  the 
summit  of  the  curve  of  the  heel. 

Between  these  points  the  incision  sweeps  in  a slightly 
curved  manner  fi’om  above  downwards  across  the  ankle. 
The  cut  on  the  inner  side  just  skirts  the  malleolus  ; on  the 
outer  side  it  passes  a little  in  front  of  the  corresponding  pro- 
cess (Fig.  51,  a). 

In  making  the  skin  incision  the  surgeon  holds  the  foot 
in  his  left  hand,  and  manipulates  it  himself. 

In  dealing  with  the  right  foot  it  is  convenient  to  turn 
the  foot  inwards,  and  to  commence  the  incision  at  the  heel 
and  on  the  outer  side. 

The  knife  then  traverses  the  external  side  of  the  limb, 
and  reaches  the  front  of  the  ankle.  The  foot  being  now 
tui’ned  outwards,  the  incision  is  carried  back  along  the 
inner  side  of  the  foot  to  the  heel  again.  On  the  left  side, 
the  foot  having  been  turned  inwards,  the  incision  may  be 
commenced  in  front,  and  be  carried  back  to  the  heel  along 
the  outer  aspect  of  the  limb.  When  the  foot  has  been 
turned  outwards,  the  ellipse  is  completed  by  drawing  the 
knife  from  the  heel  to  the  starting-point  across  the  inner 
side  of  the  ankle. 

The  first  incision  involves  merely  the  skin  and  the  sub- 
cutaneous tissues.  The  surgeon  then  proceeds  to  dissect 
up  the  posterior  or  heel  dap.  This  must  include  all  the 
soft  parts  down  to  the  bone.  An  exception  may  be  made 
of  the  perbnei  tendons  behind  the  external  malleolus.  They 
need  not  be  disturbed,  and  should  not  be  divided  until  a 
level  above  the  ankle-joint  has  been  reached.  Great  care 
must  be  taken  of  the  vessels  on  the  inner  side  of  the  os 
calcis.  The  tendo  Achillis  is  cut,  and  the  soft  parts  are 
cleared  away  from  the  bones  of  the  leg  up  to  a point  about 
two  inches  above  the  tips  of  the  malleoli.  It  is  convenient 
to  sit  in  order  to  dissect  up  the  posterior  dap. 
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^ The  foot  should  now  be  extended,  and  the  anterior  in- 
cision carried  well  down  to  the  bone,  care  being  taken  to 
avoid  opening  the  ankle-joint.  The  soft  parts  on  the  front 
of  the  leg  are  dissected  up  to  the  level  named. 

Retractors  having  been  adjusted,  the  surgeon  divides 
the  bones  horizontally  well  above  the  bases  of  the  malleoli 
(Fig.  51,  a). 

The  posterior  tibial  nerve  should  be  dissected  out  and 

removed. 


Ilmmorrhage. — The  anterior 
tibial  artery  is  divided  near  the 
anterior  border  of  the  tibia.  The 
posterior  tibial  v^essel  is  cut  at 
the  inner  side  of  the  heel  flap, 
while  the  termination  of  the 
peroneal  is  severed  at  the  outer 
side. 

In  the  soft  parts  in  front  of 
the  outer  malleolus  the  anterior 
peroneal  is  divided. 

2.  Amputation  by  a 
I..ai*ge  Posterior  Flap. — 
Two  flaps  are  made,  the  pos- 
terior being  the  larger.  The 
length  of  the  posterior  flap,  when 
completed,  is  equal  to  that  of 
half  the  circumference  of  the 
limb  at  the  saw-line.  This  is 
after  retraction  has  been  allowed 
for.  As  the  flap  may  be  con- 
.sidei’ed  to  lose  about  one-third 
of  its  length  by  retraction, 
the  posterior  flap,  as  oi’iginally  marked  out  on  the  skin, 
will  to  this  extent  exceed  in  length  the  measurement  given. 

The  anterior  flap  is  about  one-fourth  of  the  posterior. 
The  flaps  may  be  conveniently  fashioned  as  shown  in  Fig. 
54,  A.  The  posterior  flap  reaches,  so  far  as  the  skin  limit  is 
concerned,  to  about  the  insertion  of  the  tendo  Achillis. 
The  internal  vertical  incision  which  limits  it  descends  in 


Fig.  51. — A,  Guyon’s  supra- 
malleolar ainputatioiv:  a, 

saw-line  for  that  ojieration ; 
n,  Duval’s  suijratnalleolar 
amputation  : h,  saw-line  for 
that  oj^eration. 
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front  of  the  inner  border  of  the  tibia.  The  external 
vertical  incision  lies  behind  the  fibula.  • 

(1)  The  surgeon  stands  in  the  position  already  indicated. 
On  the  right  side  the  foot  should  be  turned  well  out,  and 
the  inner  vertical  incision  made  from  above  downwards  to 
the  level  of  the  insertion  of  the  tendo  Achillis.  The  foot 
being  now  turned  inwards,  the  external  vertical  incision  is 
made  in  like  manner  from  above  downwards,  and  meets 
the  companion  cut  at  the  tendo  Achillis  insertion.  On 
the  left  limb  the  foot  may  at  first  be  turned  inwards,  and 
the  cutting  of  the  flap  be  commenced  on  the  outer  side. 
The  incision  should  involve  the  skin  only,  and  should  be  so 
made  that  the  integuments  can  retract  well  all  round. 
The  tendo  Achillis  is  now  divided. 

(2)  The  next  step  in  the  operation  must  be  carefully 
performed.  The  limb  having  been  well  turned  upon  its 
outer  side,  an  incision  is  made  thi'ough  the  exposed  muscles 
down  to  the  tibia.  This  deep  incision,  which  follows  the 
line  of  the  skin-cut,  may  be  about  two  inches  in  length.  It 
should  be  deepened  by  separating  the  muscles  from  the 
tibia.  The  limb  is  then  turned  upon  its  inner  side,  and  a 
like  incision  is  made  down  to  the  hbula,  and  the  wound  is 
deepened,  as  far  as  it  extends,  by  separating  the  muscles 
from  that  bone.  In  this  manner  two  deep  lateral  slips  or 
gaps  [fentes]  are  made  dovvn  to  the  bones  through  the 
whole  thickness  of  the  posterior  flap. 

The  thumb  having  been  thrust  into  one  of  these 
gaps,  and  the  forefinger  into  the  other,  the  soft  parts 
at  the  back  of  the  limb  can  be  pinched  up  by  the 
surgeon’s  left  hand.  The  foot  is  maintained  in  the  flexed 
position,  while  the  posterior  flap  is  completed  by  cutting 
from  without  inwards.  The  posterior  flap  so  fashioned  leaves 
the  bones  and  the  interosseous  membrane  practically  free. 

(3)  The  anterior  flap  is  now  cut.  The  soft  parts  are 
divided  down  to  the  bones  as  soon  as  the  skin  has  fully 
retracted,  and  are  then  dissected  up  so  as  to  leave  the  bones 
and  the  interosseous  membrane  on  this  aspect  of  the  limb 
practically  bare  also. 

(4)  Retractors  having  been  adjusted  and  the  inter- 
o 
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osseous  iiienibraiie  divided,  the  tibia  and  fibula  are  sawn 
through  ; the  posterior  tibial  nerve  is  dissected  out  and 
removed. 

Deep  sutures  may  be  passed  between  the  muscular 
masses  upon  the  front  and 'back  of  the  limb. 

Ifcemorrhage. — The  anterior  tibial  artery  is  cut  in  the 
anterior  flap,  in  front  of  the  interosseous  space.  The 
posterior  tibial  and  peroneal  vessels  are  divided  pos- 
teriorly, the  former  about  the  middle  of  the  flap,  and  the 
latter  in  a line  with  the  fibula.  The  internal  saphenous 
vein  may  be  cut  in  making  the  internal  vertical  incision. 
It  usually,  however,  lies  wholly  in  the  posterior  flap,  at  the 
lower  and  inner  angle  of  which  it  is  found  divided. 

3.  Tcalc’s  Aiii|iiitalioii  by  a l.arg;c  Anterior 
Flap. — The  lower  third  of  the  leg  is  considered  to  be  a 
particularly  favourable  position  for  the  practice  of  Teale’s 
amputation. 

The  circumference  of  the  limb  having  been  taken  at  the 
level  of  the  future  saw-line,  the  anterior  flap  is  so  marked 
out  that  in  its  length  as  well  as  in  its  breadth  it  shall  be 
equal  to  one-half  the  circumference. 

The  posterior  flap  should  be  one-fourth  the  length  of  the 
anterior  flap,  and  will  include  the  remaining  half  of  the 
circumference  of  the  limb. 

The  lateral  incisions  follow  the  mai’gins  of  the  tibia 
and  fibula.  The  limits  of  the  greater  flap  may  be  con- 
veniently marked  out  upon  the  skin  with  ink. 

The  position  of  the  surgeon  and  his  assistants  has  been 
already  indicated. 

The  anterior  flap  may  be  commenced  on  the  inner  side 
of  the  limb  on  the  right  side,  and  on  the  outer  aspect  on 
the  left  side.  The  two  lateral  incisions  should  be  made  by 
cutting  from  above  downwards.  It  should  be  remembered 
that  the  airterior  flap  is  rectangular,  and  of  the  same  size 
all  the  way  down. 

The  incision  marking  out  the  great  flap  should  at  first 
concern  the  skin  only.  The  incision  is  then  deepened 
down  to  the  bones.  The  foot  should  be  extended  while  the 
tendons  at  the  end  of  the  flap  are  being  divided. 
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The  anterior  flap  should  contain  all  the  soft  parts  on  the 
front  of  the  limb.  These  should  be  carefully  dissected  up 
from  the  bones  and  from  the  interosseous  membrane.  The 
flap  contains  the  anterior  tibial  artery  in  the  whole  of  its 
length. 

The  ])Osterior  flap  may  be  completed  by  a simple 
vigorous  transverse  cut  across  the  back  of  the  limb  from 
the  skin  to  the  bones. 

The  foot  should  be  flexed  during  this  manoeuvre.  The 


Fig.  52.  — STUMP  LEFT  AFTER  TEALE’S  AMPUTATION  OF  THE  LEG. 

flaps  having  been  retracted  to  a little  beyond  the  saw-line, 
the  retractors  are  applied,  the  interosseous  membrane  is 
divided,  and  the  bones  are  sawn  through. 

When  the  wound  has  been  closed  by  sutures,  the  stump 
has  the  appearance  shown  in  Fig.  52. 

Ucpmorrhacje. — The  anterior  tibial  vessels  are  divided 
at  the  free  lower  end  of  the  anterior  flap,  and  at  about  its 
middle.  The  postei’ior  tibial  artery  is  found  cut  upon  the 
face  of  the  posterior  flap  and  towai’ds  its  inner  side,  the 
vessel  lying  between  the  margins  of  the  flexor  longus 
digitorum  and  flexor  longus  pollicis. 

The  peroneal  vessels  are  divided  on  the  outer  part  of 
this  flap,  close  to  the  fibula,  and  under  cover  of  the  flexor 
longus  pollicis. 

The  long  saphenous  vein  will  be  found  in  the  anterior 
flap,  the  short  saphenous  in  the  posterior  flap. 

Comment. — Inasmuch  as  the  leg  narrows  towards  the 
ankle,  it  is  easy,  by  following  the  general  lines  of  the  limb, 
to  make  the  anterior  flap  too  narrow  below. 
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It  is  claimed  for  this  amputation  that  the  bones  are 
covered  by  a flap  wliich  does  not  contain  too  much  muscular 
tissue,  and  which  possesses  an  artery  in  its  entire  length. 
It  is  also  urged  that  the  cicatrix  is  placed  at  the  back  of 
the  stump,  and  is  not  exposed  to  pressure. 

The  operation  has  not  been  received  with  so  much 
favour  in  other  countries  as  it  apparently  enjoys  in 
England.  It  is  an  amputation  of  little  utility  and  of 
limited  application. 

The  main  bone  to  be  covered  at  the  end  of  the  stump  is 
the  tibia.  The  anterior  flap  affords  this  bone  in  large  part 
a covei’ing  of  skin  only,  and  the  integuments  on  the  front 
of  the  leg  are  usually  quite  thin.  The  anterior  flap,  more- 
over, is  of  very  unequal  thickness,  containing  skin  only  at 
its  inner  part,  and  a substantial  mass  of  muscle  a.t  its 
outer  side.  ' 

It  has  been  pointed  out  that  a portion  of  the  anterior 
flap  may  be  cut  from  the  dorsum  of  the  foot;  but  the 
tissues  of  that  part  are  ill  ada))ted  to  form  the  free  end 
of  a pi’incipal  flap.  The  skin  there  is  very  thin,  the  sub- 
cutaneous tissue  is  scanty,  and  the  soft  pai’ts  beneath  are 
represented  almost  exclusively  by  tendons. 

It  must  be  pointed  out  that  Teale’s  amputation  makes 
a great  demand  upon  the  structures  on  the  anterior 
aspect  of  the  limb,  and  involves  a comparatively  high 
division  of  the  bones. 

Further,  the  doubling  of  the  artery  upon  itself  round 
the  end  of  the  bone  is  a drawback.  As  a matter  of  fact, 
the  resulting  stump  is  so  poorly  nourished  and  so  apt  to 
ulcerate  that  in  some  cases  no  pressure  whatever  can  be 
borne  on  it. 

Of  the  other  operations  above  described,  it  may  be  said 
in  general  terms  that  Guyon’s  amputation  by  oblique 
elliptical  incision  is  the  best  when  a low  division  of  the 
bones  is  possible,  and  that  the  most  suitable  mode  of 
amputating  the  leg  in  its  lower  third  is  by  means  of 
the  long  posterior  flap  (p.  160). 

A mode  of  amputation  by  a modified  circular  method  is 
shown  in  Fig.  53,  A. 
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B. — AMPUTATION  THROUGH  THE  MIDDLE  OF  THE  LEG. 

The  procedure  best  adapted  for  this  region  is  the 
following 

Amputation  by  a l.arg^e  Posterior  Flap  {Hey’s 
Operation). 

Instruments. — An  amputating-knife  with  a blade  about 
live  inches  in  length  ; a stout  scalpel ; an  amputating-saw  ; 
retractors  (the  linen  retractor  used  to  protect  the  parts 
during  the  sawing  of  the  bones  may  have  three  tails,  the 
central  and  narrower  slip  being  passed  thx’ough  the  inter- 
osseous space) ; pressure  forceps  ; artery  and  dissecting  for- 
ceps ; a periosteal  elevator  or  rugine ; scissors,  etc. 

Position. — The  patient  lies  upon  the  back,  with  the  leg 
and  knee  beyond  the  end  of  the  table.  In  dealing  with  the 
right  limb,  the  surgeon  stands  to  the  outer  side  of  the  leg ; 
in  dealing  with  the  left  limb,  to  the  inner  side.  One  as- 
sistant stands  or  sits  facing  the  end  of  the  table.  He  holds 
the  foot  and  leg,  and  manipulates  it  during  the  operation. 
A second  assistant  stands  facing  the  surgeon  and  to  the 
left  of  the  patient,  and  attends  to  the  sponging,  etc. 

The  circumference  of  the  limb  at  the  saw-line  having 
been  noted,  the  posterior  flap  is  so  made  that  its  length 
and  breadth  are  equal  to  a third  of  that  measurement — i.e. 
are  equal  to  the  diameter  of  the  limb. 

The  anterior  flap  is  about  a third  of  the  length  of  the 
posterior  one.  The  large  posterior  flap  is  U-shaped.  The 
main  incisions  are  commenced  about  one  inch  below  the 
point  at  which  the  bones  are  divided.  The  inner  limb 
of  the  U of  the  posterior  flap  is  just  behind  the  internal 
border  of  the  tibia,  while  the  outer  limb  of  the  U runs 
posteriorly  to  the  peronei  muscles  (Fig.  53,  b).  These  muscles 
are  consequently  found  divided  in  the  anterior  flap. 

(1)  The  operation  is  commenced  by  cutting  the  large 
flap.  On  the  right  side  the  limb  is  turned  upon  its  outer 
surface  {i.e.  with  that  surface  looking  downwards),  the  knee 
is  flexed,  and  the  inner  vertical  incision  is  made  from  above 
downwards.  The  inner  segment  of  the  bend  of  the  U is 
then  completed.  The  leg  is  now  turned  upon  its  inner 
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Fig.  53. — A,  Modified  circular 
supramalleolar  amj)utation ; 
a,  saw-line  of  same ; B, 
Key’s  amputation : h,  saw- 
line of  same;  c,  Circular  am- 
putation at  “the  place  of 
election”;  c,  saw-line  of 
same  ; D,  Gritti’s  operation. , 


side,  and  the  outer  vertical  in- 
cision is  made  by  cutting  from 
above  downwards.  In  finishing 

, O 

it,  the  bend  of  the  U,  the  ter- 
minal part  of  the  flap,  is  com- 
pleted (Fig.  53,  b).  On  the  left 
leg  the  limb  may  be  first  turned 
upon  its  inner  side  {i.e.  with  that 
surface  looking  downwards),  and 
the  operation  commenced  by 
cutting  the  outer  vertical  in- 
cision. The  incisions  thus  made 
concern  the  skin  only,  and  the 
integuments  are  well  freed  along 
all  parts  of  the  cut. 

(2)  The  leg  is  now  flexed 
upon  the  thigh,  and  the  knee 
turned  outwards  so  as  to  expose 
the  calf.  When  in  this  position, 
and  while  the  foot  is  flexed,  the 
gastrocnemius  muscle  is  picked 
up  between  the  fingers  and  thumb 
and  is  divided  transversely  at  the 
level  of  the  retracted  skin. 

(3)  Two  short,  deep,  vertical 
incisions  are  now  made  from 
above  downwards  through  the 
soft  parts  at  either  margin  of  the 
flap.  These  incisions  extend  to 
the  bone : the  inner  direct  to  the 
tibia,  the  outer  to  the  fibula 
behind  the  peronei  muscles. 

In  the  gaps  thus  made  the 
thumb  and  fingers  of  the  left 
hand  are  inserted,  and  the  muscles 
of  the  calf,  being  firmly  grasped, 
are  lifted  up  from  the  bones. 

The  muscles  are  now  care- 
fully separated  from  the  bones 
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along  these  two  short  lateral  incisions  with  a stout  scalpel 
until  the  middle  of  the  Hap  is  entirely  free,  nnd  the  thuml) 
and  forefinger  can  be  made  to  meet  between  the  deep 
muscles  and  the  bones.  The.se  muscles  and  the  vessels  they 
carry  with  them  are  finally  divided  at  their  lower  ])arts  by 
a vigorous  transverse  cut.  To  effect  this,  the  amputating- 
knife  is  introduced  between  the  separated  muscles  and  the 
bones,  and  is  made  to  cut  from  within  outwards.  The 
posterior  flap  is  now'  quite  free  below,  and  the  soft  parts 
above  are  cleared  away  from  the  tibia  and  fibula  and  inter- 
vening membrane  until  the  level  of  the  saw-cut  is  reached. 

(4)  The  anterior  flap  is  made  by  passing  the  knife  in  a 
ciu’ved  manner  across  the  face  of  the  limb.  The  incision  at 
first  involves  the  skin  only.  When  retraction  has  taken 
place,  the  muscles  are  cleanly  divided  down  to  the  bones. 
These  muscles  are  then  dissected  np  as  far  as  the  level  of 
tlie  future  saw-cut,  the  interosseous  membrane  being  thus 
bared  in  front  as  well  as  behind. 

(5)  Retractors  having  been  applied,  and  the  interosseous 
membrane  divided  transversely,  the  bones  are  sawn  through. 
The  periosteum  may  be  separated  from  the  lower  end  of  the 
tibia . 

The  prominent  projection  of  the  anterior  border  of  tbo 
tibia  should  be  removed  with  the  saw  in  the  manner  de- 
scribed on  page  171.  {See  Fig.  55.) 

The  posterior  tibial  nerve  is  dissected  out  and  removed. 

Ihemorrhnge. — The  anterior  tibial  artery  is  divided  at 
the  free  end  of  the  anteiior  flap,  the  po.sterior  tibial  and 
jieroneal  vessels  at  the  free  margin  of  the  posterior  Hap. 
The  position  of  the.se  vessels  has  been  already  indicated. 

C. — AMPUTATION  AT  Tllli  “PLACE  OF  F.LECTION.” 

The  term  “place  of  election  ’’refers  to  the  spot  at  which 
the  bones  are  divided.  This  yioint  is  about  a hand’.s- 
breadth  below  the  knee-joint,  and  is  about,  or  a little  above, 
the  great  nutrient  foramen  of  the  tibia.  The  tibia  is  here 
still  of  good  size,  the  cancellous  tissue  is  considerable,  but 
the  medullary  canal  has  commenced. 
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Fig.  54.  — A,  Amputation  of 
lower  part  of  leg  by  long 
posterior  flap ; B,  Amputa- 
tion at  the  “place  of  elec- 
tion ” by  large  external  flap 
(Farabeuf’s  operation) ; C, 
Carden’s  am]jutation  ; P, 
Lister’s  modification  of  the 
same. 


The  following  ai’e  the  methods 
described  : 

1.  Large  external  flap  (Fara- 
beuf’s operation). 

2.  Equal  lateral  flaps. 

1.  Aiiipiitalioii  l>y  Lai’g^c 
.Tlxtei’iial  Flap  [Farahenf’s 
Operation). 

Instrihments. — An  amputat- 
ing-knife  with  a blade  from  five 
to  six  inches  in  length.  A stout 
scalpel.  An  amputating  saw. 
A periosteal  elevator.  Retrac 
tors.  Six  pressure  forceps. 
Artery  and  dissecting  forceps. 
Scissoi-s,  etc. 

Position. — The  patient  lies 
upon  the  back,  and  is  so  placed 
tliat  the  middle  of  the  thigh 
rests  upon  the  edge  of  the 
table.  The  sound  limb  is  se- 
cured out  of  the  range  of  the 
operation. 

In  operating  upon  the  right 
leg,  the  surgeon  stands  through- 
out on  the  outer  side  of  the 
limb.  In  amputating  the  left 
leg,  he  should  stand  at  the  end 
of  the  limb,  and  a little  to  the 
outer  side  of  it,  while  making 
the  preliminary  skin  incisions. 
While  dissecting  up  the  flap  and 
completing  the  opei’ation,  he 
should  stand  to  the  inner  side 
of  the  limb. 

One  assistant  is  placed  at 
the  end  of  the  limb,  to  manipu- 
late the  foot  and  leg.  The 
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second  assistant  stands  upon  the  opposite  side  of  the  limb 
to  the  surgeon,  wlioin  he  faces. 

Operation. — The  external  flap  is  U-shaped.  Its  length 
is  equal  to  that  of  the  diameter  of  the  limb  at  the  level  of 
the  future  saw-line — i.e.  is  equivalent  to  one-third  of  the 
circumference  of  the  leg  at  the  same  level  (Fig.  54,  b). 

The  anterior  limb  of  the  U is  commenced  opposite  to  the 
saw-line,  and  in  passing  down  the  leg  runs  parallel  with  and 
just  to  the  inner  side  of  the  anterior  border  of  the  tibia. 

The  posterior  limb  of  the  U follows  a line  on  the  back 
of  the  calf  diametrically  opposite  to  the  anterior  limb.  The 
posterior  incision  ends,  however,  above,  at  a point  about 
H inches  below  the  commencement  of  the  anterior  limb  of 
the  U. 

(1)  The  operation  is  commenced  by  marking  out  the 
external  flap  by  a.,  skin  incision. 

In  the  case  of  both  the  right  and  the  left  leg,  the  knee 
should  be  flexed  and  the  limb  turned  upon  its  inner  side — 
i.e.  so  turned  that  its  outer  aspect  is  well  exposed  to  the 
surgeon.  The  position  of  the  operator  while  making  the 
skin  incisions  has  been  alluded  to.  On  the  right  side  the 
incision  may  be  commenced  in  front,  and  may  be  completed 
in  one  sweep,  the  antei’ior  wound  being  thus  made  from 
above  downwards  and  the  posterior  from  below  upwards. 
In  the  case  of  the  loft  limb,  both  of  the  vertical  incisions 
can  be  more  conveniently  made  by  cutting  from  above  down- 
wards, and  can  be  subsequently  joined  by  the  terminal  curved 
incision. 

(2)  The  next  step  in  the  operation  is  to  free  the  skin 
along  the  whole  length  of  the  incision,  so  that  it  may 
retract.  The  integuments  are  merely  freed,  not  dissected 
up. 

(3)  The  limb  being  turned  outwards,  the  knife  is  passed 
across  the  inner  side  of  the  leg,  from  the  upper  end  of  the 
posterior  inci.sion  to  a point  on  the  anterior  cut  about  H 
inch  below  its  commencement  (Fig.  54,  b).  This  in- 

.cision  is  slightly  curved,  and  involves  the  skin  only.  The 
integuments  are  lightly  freed  along  the  line  of  the  incision. 

(4)  The  limb  being  again  turned  with  its  inner  surface 
G* 
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downwards,  the  operator  proceeds  to  dissect  up  the  great 
Hap,  which  sliould  contain  all  the  soft  parts  down  to  the 
bones. 

The  flap  is  separated  along  the  "anterior  limb  of  the  U 
incision  by  cutting  from  above  downwards  down  to  the 
bone  along  the  outer  side  of  the  anterior  border  of  the  tibia. 
The  fingers  of  the  left  hand  are  thrust  into  the  gap  so  made, 
and  the  tibialis  anticus  is  seiiarated  from  the  bone.  When 
the  muscle  is  sufficiently  separated,  it  is  cut  obliquely  from 


above  downwards  and  outwards,  with  the  result  that  the 
section  of  the  muscle  will  be  thin  when  the  margin  of  the 
skin  is  reached. 

The  whole  of  the  soft  parts  involved  in  the  external  flap 
are  dissected  up  from  the  bones  and  intei’osseous  mem- 
brane. In  effecting  thi^  the  finder  and  the  handle  of  the 
scalpel  are  used  more  freely  than  the  knife.  The  muscles 
should  be  cut  obliquely  at  their  lower  exfremities,  so  that 
the  section  of  muscle  close  to  the  free  margin  of  the  skin 
— i.e.  at  the  bend  of  the  U — shall  be  quite  thin.  The 
anterior  tibial  artei’y  is  divided  at  the  free  end  of  the  flap 
in  making  one  of  these  oblique  sections  of  the  muscles 


Fig.  55. — METHOD 
OF  SAWING  THE 
TIBIA. 


Fig.  5(5. — METHOD  OF 
SAWING  THE  BONES 
OF  THE  LEG. 


Fig.  57. — METHOD  OF 
SAWING  THE  BONES, 
OF  THE  LEG. 


(Fig.  58). 
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In  dissecting  uji  the  soft  parts,  great  care  must  be  taken 
not  to  dissect  tlie  flap  up  too  far.  If  this  be  done,  it  is 
liossible  to  reach  the  spot  where  the  anterior  tibial  artery  is 
piercing  the  interosseous  membrane,  and  to  actually  divide 
the  vessel  at  that  spot. 

The  future  of  the  operation  depends  upon  the  integrity 
of  this  ai'tery. 

(5)  The  soft  parts  included  in  tlie  small  inner  flap  may 
now  be  cut  by  transfixion  at  the  level  of  the  retracted  skin. 
The  muscular  tissue  so  divided  must  be  in  the  next  place 
separated  from  the  bones  up  to  the  level  of  the  saw-line. 
The  bones  and  interosseous  membrane  should  be  bared. 
The  retractors  are  now  applied  and  the  bones  sawn 
through. 

(6)  The  manner  in  which  the  hones  are  saivn  is  of  some 
importance,  especially  as  the  prominent  anterior  border  of 
the  tibia  is  apt  to  project  into  the  anterior  wound  when 
the  flaps  have  been  adjusted  The  remai-ks  now  to  be 
made  apply  to  all  amputations  in  this  region. 

The  interosseous  membrane  having  been  incised,  the 
periosteum  covering  the  tibia  is  divided  by  a circular  cut. 
This  circular  cut  is  joined  from  above  by  two  lateral 
vertical  incisions  through  the  investing  membrane.  The 
two  flaps — anterior  and  posterior — of  periosteum  thus 
marked  out  should  be  separated  from  the  bone  by  an 
elevator.  If  preferred,  these  flaps  may  be  dissected  up 
from  the  bone  with  the  deepest  layers  of  muscle  ; or,  on  the 
other  hand,  the  periosteum  on  the  posterior  surface  of  the 
tibia  may  be  ignored,  and  only  tlie  anterior  segment  pre- 
served. Some  surgeons  strip  up  the  periosteum  from  the 
fibula  also. 

The  periosteum  is  retracted  to  a point  just  above  the 
saw-line.  The  surgeon  stands  in  the  same  position — i.e. 
to  the  outer  side  of  the  right  leg  and  to  the  inner  .side  of 
the  left — and  divides  the  fibula  first.  The  limb  is  still  so 
placed  that  the  external  surface  is  uppermost.  In  sawing 
the  left  fibula,  the  point  of  the  saw  is  directed  downwards, 
towards  the  floor.  In  dividing  the  right  bone,  the  point 
of  the  instrument  is  directed  upwards,  towards  the  ceiling. 
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The  fibula  should  be  divided  about  1 cm.  aliove  the  tibia, 
and  the  saw  should  pass  obliquely  fi’oni  above  downwards 
and  inwai’ds  (Fig  50).  The  saw  is  now  entered  upon 
the  inner  surface  of  the  tibia,  above  the  level  at  which  the 
bone  is  to  be  divided.  The  insti-ument  is  made  to  cut  down- 
wards and  outwards  for  a certain  distance  (Fig.  55,  a).  Tlie 

transverse  saw-cut  is 
now  made  from  before 
backwards  (Fig.  55, 
b),  with  the  result 
that  the  whole  bone 
is  divided,  the  piece 
marked  out  by  the 
first  saw- incision 
drops  oft',  and  the 
tibia  presents  a slop- 
in"  surface  on  its 

O 

inner  side. 

This  method  of 
dividing  the  bones  is 
adapted  to  the  ampu- 
tations by  external 
flap  or  by  two  lateral 
flaps. 

In  the  case  of 
amputation  by  antero- 
posterior flaps  or  by 
the  circular  method, 
the  fibula  may  be  cut 
at  the  same  level  as 
the  tibia,  and  the 
anterior  margin  of  the  tibia  should  then  be  removed  by  a 
sloping  saw-cut,  the  instrument  being  applied  in  the  manner 
just  detailed  (Figs.  55  and  57). 

The  periosteal  flap  or  flaiis  having  been  adjusted  over 
the  divided  bone,  and  any  deep  sutures  having  been  in- 
serted, the  operation  is  completed  by  closing  the  surface 

wound.  ■ T • 1 1 

llannorrhage.  — The  anterior  tibial  artery  is  divided  at 


Fig.  58.— APPEARANCE  OE  THE  STOSIP  AFTER 
THE  AMPUT.VTTON  OF  THE  LEG  AT  THE 
“place  of  election”  by  a LARGE  EX- 
TERNAL FLAP.  (Farabeuf.) 
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the  free  end  of  the  external  Hap.  The  posterior  tibial  and 
peroneal  vessels  are  cut  close  together,  and  lie  on  the  same 
plane  upon  the  face  of  the  inner  flap.  (Fig.  58.) 

Several  muscular  branches  will  require  ligature  notably 
the  sural  arteides  connected  with  the  gastrocnemius  muscle, 
and  the  large  branch  from  the  posterior  tibial  artery  to  the 
soleus.  The  nutrient  artery  of  the  tibia  will  be  divided  at 
or  about  its  entrance  into  the  bone. 

Comment. — An  excellent  stumjD  results  from  this 
operation.  The  cicatrix  comes  upon  its  inner  side  and  is 
well  removed  from  pressure.  The  bones  are  admirably 
covered,  and,  if  the  operation  be  carefully  carried  out,  the 
vitality  of  the  great  flap  is  ensured. 

2.  Aiiipiitatioii  by  Equal  Eatcral  Haps. — The 
generalshape  and  position  of  the  flapg  areshown  in  Fig.  59,  A. 
The  flaps  are  semilunar  in  outline.  The  anterior  median 
incision  is  commenced  some  2 cm.  below  the  future  saw- 
line, and  is  carried  vertically  downwards  just  to  the  outer 
side  of  the  crest  or  anterior  border  of  the  tibia.  The 
posterior  incision  is  commenced  on  the  back  of  the  leg,  at  a 
point  diametrically  opposite  to  the  commencement  of  the 
anterior  incision. 

In  length  each  flap  should  slightly  exceed  the  half- 
diameter of  the  limb  at  the  saw-line,  retraction  being 
allowed  for. 

The  flaps  are  dissected  up  as  skin-flaps. 

A little  way  below  the  saw-line  the  soft  parts  of  the 
limb  are  divided  transversely  down  to  the  bones.  They 
are  then  sepai-ated  from  the  bones,  and  the  operation  is 
completed  as  in  amputation  by  the  circular  method.  The 
bones  are  divided  as  shown  in  Fig.  56. 

This  operation  is  merely  a modiflcation  of  the  circular 
amputation.  It  is  easier  to  perform.  The  cicatrix  is 
terminal,  and  is  antero-posterior  instead  of  being  transvei’se. 
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CHAPTER  XV. 

UlSAUTICULATION  AT  THE  IvNEE-JoiNT. 

The  following  iiictiiod^  are  here'  described  : — 

1.  Disarticulation  by  lateral  flaps  (Stephen  Smith’s 

opei-ation). 

2.  Disarticulation  by  elliptical  incision  (Bauden’s 

operation.) 

1.  Disarticulation  by  Lateral  Flaps.— 

Smith's  OjJeration.) — The  hap  consists  of  the  integuments 
only,  the  posterior  muscles  being  divided  transversely  about 
the  level  of  the  articulation. 

Instruments.  — An  amputating-knife  with  a blade 
5 to  6 inches  in  length ; a stout  scalpel ; six  pressure 
forceps ; artery  and  dissecting  forceps ; retractors ; 
scissors,  etc. 

Position. — The  patient  lies  upon  the  back,  and  is  so 
placed  that  the  middle  of  the  thigh  rests  upon  the  lower 
margin  of  the  table.  The  sound  limb  is  secured  out  of  the 
way.  The  surgeon  stands  to  the  outer  side  of  the  right  leg, 
to  the  inner  side  of  the  left.  Oiie  assistant,  placed  at  the 
extremity  of  the  limb,  holds  the  leg  and  manipulates  it  as 
required.  The  second  assistant  stands  facing  the  surgeon, 
and  attends  to  the  flap,  the  sponging,  etc. 

Oferation. — The  flaps  are  of  somewhat  semilunar  out- 
line. The. incision  commences  in  front,  in  the  median  line, 
about  one  inch  below  the  tubercle  of  the  tibia.  It  is  carried 
in  a curved  manner  across  the  most  piominent  part  of  the 
outer  side  of  the  leg,  and  is  then  made  to  slope  upwards  to 
reach  the  middle  line  at  the  posterior  aspect  of  the  limb.  11 
terminates  as  a vertical  cut  opposite  the  centre  of  the 
interarticular  line. 
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A second  incision  begins  at  tlie  same  point  on  the  front 
of  the  limb  as  the  first,  and  pur- 
sues a similar  direction  across  the 
inner  side  of  the  leg,  meeting  the 
first  incision  at  the  median  line 
upon  the  posterior  aspect  of  the 
extremity.  The  inner  flap  should 
be  a little  fuller  than  the  outer, 
in  order  to  ensure  a sufficient 
covering  for  the  iiiternal  condyle, 
which  is  longer  and  lai’ger  than 
the  external. 

The  outline  of  the  flaps  is 
shown  in  Fig.  60,  a. 

(1)  The  skin  incisions  on  both 
the  right  and  the  left  leg  are 
more  conveniently  made  by  cut- 
ting from  behind  forwards.  The 
knife  is  entered  at  the  posterior 
aspect  of  the  'limb,  at  a spot 
opposite  to  the  centre  of  the 
interarticular  line,  and  is  di’awn 
forwards,  first  upon  one  side  of 
the  limb  and  then  upon  the  other, 
to  reach  the  point  of  meeting  one 
inch  below  the  tubercle  of  the 
tibia. 

While  the  outer  incision  is 
being  made  the  limb  is  rotated 
inwards,  and  vice  versd. 

(2)  The  skin  is  freed  all  round, 
and  the  two  flaps  are  dissected  up. 

They  should  include  all  the  soft 
parts  down  to  the  tendons  and 
muscles,  which  are  well  laid  bare, 
but  are  as  yet  left  uncut.  The 
patellar  ligament  is  cut  as  soon 

as  it  is  reached,  being  divided  against  the  tuberosity  of  the 
tibia. 


Fig.  59. — A,  Amputation  at 
the  “place  of  election” 
by  lateral  flaps ; B,  Dis- 
articulation at  the  knee 
by  long  anterior  flap. 


176 


SURGICAL  OPERATIONS. 


[part  III. 


The  flaps  ai’e  retracted  to  the  level  of  the  joint-line. 

(3)  An  incision  is  now  made  along  the  extreme  upper 
margin  of  the  tibia.  This  incision,  which  is  transverse  and 
concerns  the  anterior  and  lateral  aspects  of  the  bone, 
divides  everything  down  to  the  bone,  including  the  ilio- 
tibial band,  the  tendons  of  the 
sartorius,  gracilis,  semitendin- 
osus,  and  biceps  muscles,  the 
internal  and  external  lateral 
ligaments,  and,  lastly,  the  co- 


ronary 


ligaments 


attachins:  the 


semilunar  cartilages.  The  knife, 
indeed,  entei'S  the  joint  between 
the  upper  surface  of  the  tibia 
and  these  cartilages,  and  it  is  in 
this  manner  the  articulation  is 
opened.  In  dividing  the  coronary 
ligaments  the  knife  should  be 
entered  at  the  sides  of  the  joint 
and  not  in  front. 

The  knee  is  now  flexed,  and 
the  two  crucial  ligaments  are 
carefully  divided  from  before 
backwards. 

(4)  Nothing  remains  but  to 
divide  by  a vigorous  transverse 
cut  the  soft  parts  still  connect- 
ing the  leg  with  the  thigh,  viz. 
the  posterior  ligament  of  the 
joint,  the  popliteal  vessels 
nerves,  the  popliteus  and 
trocnemius  muscles,  and 

semimembranosus  or  other  undivided  tendon  of  the  ham. 
Before  making  this  final  incision,  the  assistant  who 


Fig.  00. — A,  Stephen  Smith’s 
disarticulation  at  the  knee  ; 
B,  Amputation  of  the  thigh 
by  lateral  flaps. 


and 

gas- 

the 


IS 


retracting  the  flaps  should  compress  the  popliteal  artery 
against  the  lower  end  of  the  femur. 

Bryant  advises  that  the  condyloid 
gastrocnemius  should  be  removed,  but  there 
be  no  need  for  this  step. 


origins 


of  the 
appears  to 
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Ihemorrhage. — The  popliteal  artery  and  vein  are  the 
only  vessels  of  any  size  requiring  ligature.  Ligatures  will 
probabl)'-  be  needed  for  the  sural  arteries,  the  azygos 
artery,  for  branches  of  the  superior  articular  vessels 
(especially  on  the  outer  side),  and  for  the  superficial  division 
of  the  anastomotica  inagna  (on  the  other  side  of  the  limb). 

Comment. — This  operation  provides  an  excellent  and 
complete  covering  for  the  condyles  of  the  femur.  When 
the  edges  of  the  flaps  are  brought 
together  the  wound  looks  directly 
downwards  as  the  patient  lies  in  bed. 

The  stump,  therefore,  is  admirably 
provided  for  in  the  matter  of  drain- 


age. 


AT  THE  KNEE-JOINT. 
(After  Bryant.) 


The  cicatrix  lies  in  an  antero- 
posterior direction  between  the  con- 
dyles, and  in  process  of  time 
occupies  the  intercondyloid  notch. 

Into  this  depression  it  sinks,  and 
the  prominent  condyles  serve  to 
effectually  protect  it  from  pressure. 

It  will  be  seen,  moreover,  that  the 
scar  is  in  time  drawn  towards  the 
posterior  aspect  of  the  limb,  and  is 
thus  further  protected  from  pressure 
Avhen  an  artificial  leg  is  worn  (Fig.  G 1 ). 

2.  Disarticulation  l>y  T‘:iii|>- 
tical  Incision  {Bcmden's  Operation). — The  instruments 
required  and  the  position  of  the  patient  and  the  surgeon 
are  the  same  as  in  the  previous  operation. 

The  interarticular  line  having  been  made  out,  the 
antero-posteiior  diameter  of  the  limb  at  this  line  is  esti- 
mated. The  elliptical  incision  is  so  planned  that  its  lowest 
part  crosses  the  crest  of  the  tibia  at  a distance  below  the 
joint-line  equal  to  the  antero  posterior  diameter  of  the  limb. 
The  highest  part  of  the  ellipse  reaches  the  median  line  pos- 
teriorly at  a distance  of  half  a diameter  below  the  same  line. 
The  incision  is  inclined  at  an  angle  of  30  degrees  (Fig.  62,  a). 

The  incision  is  carried  through  the  integuments,  which 
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Fig.  62. — A,  Disarticulation  at 
the  knee  by  the  elli])tical 
method  (Bauden’s  ojiGration) ; 
B,  Henry  Lee’s  amputation  of 
tlie  leg. 


are  then  well  freed  along  the 
whole  extent  of  the  wound. 

The  skin  on  the  anterior 
aspect  of  the  limb  is  turned  up 
in  the  form  of  a cuff,  while 
that  upon  the  posterior  side  of 
the  leg  is  displaced  upwards 
by  gliding  merely. 

By  the  employment  of  these 
two  methods  the  integuments 
are  retracted  as  far  as  the 
patella,  the  knee-joint  being 
kept  extended  during  the  pro- 
cess. 

The  limb  is  now  flexed  a 
little,  the  patellar  ligament  is 
divided,  and  the  articulation 
is  entered  by  passing  the  knife 
between  the  semilunar  carti- 
lages and  the  head  of  the  tibia, 
as  in  the  operation  last  de- 
scribed. 

Both  the  patella  and  the 
semilunar  cartilages  are  pre- 
served. 

The  ligaments  having  been 
divided  as  already  described, 
the  soft  parts  at  the  back  of 
the  joint  are  severed  by  a 
circular  cut  with  the  knife, 
made  from  before  backwards. 

The  cicatrix  resulting  from 
this  operation  is  transverse,  and 
is  placed  upon  the  posterior 
aspect  of  the  limb.  A very 
excellent  stump  is  obtained. 


CHAPTER  XVI. 


Amputation  of  the  Thigh  through  the  Condyles. 

In  this  operation  the  femur  is  divided  at  the  bases  of 
the  condyles,  about  the  level  of  the  tubercle  for  the  in- 
sertion of  the  adductor  magnus  tendon,  or  a little  above 
that  spot.  Tlie  patella  is  removed,  except  in  Gritti’s 
operation. 

Iiistriiiiiciit^. — Amputating-knife  five  to  six  inches  in 
length  as  regards  its  blade.  Stout  scalpel.  Butcher’s  saw. 
Retractors.  Six  pressure  forceps.  Artery  and  dissecting 
forceps ; scissors,  etc.  Lion  forceps  may  be  required. 

Position, — The  position  of  the  surgeon  and  of  his 
assistants  is  the  same  as  in  the  last  series  of  operations 
(page- 174). 

Two  iiictliods  will  be  described  : — 

1.  Carden’s  operation. 

2.  Modification  of  Carden’s  operation. 

1.  Carden’s  Operation. — “ This  operation,”  Carden 
writes,  “ consists  in  I’cfiecting  a rounded  or  semi-oval  flap 
of  skin  and  fat  from  the  front  of  the  joint,  dividing  every- 
thing else  straight  down  to  the  bone,  and  sawing  the  bone 
slightly  above  the  plane  of  the  muscles,  thus  forming  a fiat- 
faced stump  with  a bonnet  of  integument  to  fall  over  it.” 

The  procedure  is  as  follows  : — 

(1)  The  incision  is  commenced  "at  the  most  prominent 
part  of  the  tuberosity  of  one  condyle,  and  ends  at  a 
coi’responding  point  on  the  other  condyle.  The  cut  over 
the  front  of  the  limb  sweeps  with  an  easy  curve  between 
these  two  points,  and  crosses  the  median  line  about  the 
middle  of  the  patellar  ligament.  The  posterior  incision  is 
quite  horizontal  (Fig.  54,  c). 
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The  anterior  cut  is  made  first.  The  points  of  starting 
and  ending  may  be  marked  by  the  thumb  and  forefinger. 
The  knee-joint  is  a little  flexed  as  this  incision  is  being 
made.  In  the  right  limb  it  is  commenced  on  the  inner 
side,  and  in  the  left  extremity  on  the  outer  side.  The 
assistant  rotates  the  limb  as  the  knife  passes  across  it. 

The  posterior  incision  is  made  by  one  single  transverse 
sweep.  Both  incisions  should  involve  at  first  only  the  skin 
and  the  subcutaneous  tissue. 

(2)  The  limb  being  extended,  the  anterior  flap  is  dis- 
sected up,  containing  all  the  soft  parts  down  to  the  patella 
and  the  capsule  of  the  joint.  The  posterior  “Hap”  may  be 
a little  freed  and  allowed  to  glide  up,  in  order  to  aid  the 
separation  of  the  anterior  flap. 

(3)  The  knee  being  flexed,  the  joint  is  opened  by  cut- 
ting through  the  quadriceps  tendon  just  above  the  patella. 
That  bone  is  seized  by  the  surgeon,  and  the  anterior  capsule 
divided  on  either  side.  The  crucial  and  lateral  ligaments 
are  cut.  With  one  vigorous  sweep  of  the  knife  the  tissues 
at  the  posterior  aspect  of  the  limb  are  then  divided  down 
to  the  bone  at  the  level  of  the  hinder  skin  incision. 

A few  touches  with  the  knife  serve  to  entirely  separate 
the  leg. 

(4)  The  soft  parts  are  now  retracted  so  as  to  clear  the 
bone  for  the  passage  of  the  saw.  In  dividing  the  femur 
the  saw  must  be  kept  parallel  to  the  articular  suilace 
and  perpendicular  to  the  shaft. 

In  young  subjects  regard  must  be  had  to  the  epiphyseal 
line. 

Haemorrhage. — The  popliteal  artery  is  divided  close  to 
the  bone  at  its  inner  aspect.  Some  muscular  branches  may 
require  ligature. 

On  the  cut  surface  of  the  posterior  flap  will  be  found 
the  two  superior  articular  branches  froili  the  popliteal 
(divided  close  to  the  femur)  and  the  anastomotica  magna 
(on  the  inner  side).  Branches  of  the  latter  vessel  and  of 
the  descending  portion  of  the  external  circumflex  may 
require  to  be  secured  in  the  margins  of  the  anterior 
flap. 
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2.  Faraboiif’s  iiiodificatiou  oT  fJardoii’s 
procedure. — This  is  practically  a new  operation.  The 
femur  is  divided  at  the  same  level,  but  different  ffaps  are 
cut.  The  anterior  flap  exceeds  in  length  the  antero- 
posterior diameter  of  the  limb  at  the  saw-line  by  about 
an  inch.  The  posterior  flap  is  equal  to  half  that  diameter. 
The  lateral  incisions  which  mark  out  the  anterior  flap 
commence  just  below  the  joint-line 
(Fig.  63).  The  outer  cut  descends 
on  the  fibula,  the  inner  is  placed 
about  two  inches  behind  the  inner 
edge  of  the  tibia.  The  anterior" 
flap,  therefore,  will  occupy  more 
than  half  the  circumference  of  the 
limb. 

The  steps  of  the  operation  are 
precisely  the  same  as  in  Carden’s 
method.  An  excellent  stump  is 
provided. 

The  cicati'ix  in  all  these  opera- 
tions is  found  upon  the  posterior 
aspect  of  the  liml.\ 

We  append  a brief  description 
of  ainpiitatioii  ju!st  above  the 
«■  o II  d y I e s . — Stokes’s  Modification 
of  Gritti's  Method. — In  this  opera- 
tion the' patella  is  retained,  excej^t 
its  articular  surface,  the  bone  being 
intended  to  unite  with  the  cut 
surface  of  the  femur.  The  latter 
a finger’s  breadth,  at  least  half-an-inch 
limit  of  the  condyles. 

An  oval  anterior  flap  is  made  which  commences  at  the 
upper  and  posterior  angle  of  the  condyles,  and  reaches  to 
the  level  of  the  tubercle  of  the  tibia.  The  skin  and  fascia 
being  slightly  reflected,  the  ligamentum  patelhe  and  capstde 
are  cut  across  and  the  flap  turned  upwai’ds.  Grasping  the 
patella  between  fingers  and  thumb  the  surgeon  cuts  a 
groove  for  the  saw  all  round  the  patella,  and  with  a 


Fig.  63.— F.VEAHEur’s  aji- 

PUTATION  THUODOH  THE 
CONDYLES  OK  THE  FEMCR. 
A,  Line  of  saw-cut. 


bone 


must  be  divided 
above  the  upper 
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butcher’s  or  other  narrow-bladed  saw  removes  the  articular 
cartilage  from  this  bone.  This  is  the  only  difficult  step  of 
the  operation. 

A long  knife  is  then  passed  through  immediately  behind 
the  femur  from  side  to  side,  and  is  made  to  cut  downwards 
and  backwards  at  an  angle  of  60  degree  to  the  axis  of  the 
limb.  The  femur  is  sawn  across  a finger’s  breadth  above 
the  top  of  the  condyles.  The  popliteal  artery  and  vein  are 
secured  with  a fev.'  other  vessels  in  the  anterior  flap.  The 
surfaces  of  the  patella  and  femur  will  be  found  to  come 
into  apposition  without  tension,  and  to  correspond  closely 
in  size.  Some  operators  fix  the  two  bones  with  wire  or 
sutures  by  drilling  holes  on  either  side,  but  this  fixation  is 
unnecessary. 

The  resulting  stump  is  an  excellent  one,  on  which  the 
patient  can  well  bear  a good  deal  of  his  weight. 
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CHAPTER  XYII. 

Amputation  of  the  Thigh. 

The  operations  so  named  concern  amputation  through  the 
shaft  of  the  femur,  and  occupy  an  intermediate  position 
between  disarticulation  at  the  hip-joint  on  the  one  hand 
and  the  supra-  or  trans-condyloid  opei’ations  on  the  other. 
For  the  most  part  tliey  involve  a division  of  the  bone  at 
or  lielow  its  centre. 

The  following  iiictlio«1s  of  amputating  the  tliigh  will 
be  described  : — 

1.  Circular  method. 

2.  Syme’s  modification  of  the  circular  method. 

3.  By  long  anterior  and  sliort  posterior  flaps. 

The  comparative  value  of  these  different  methods,  and 
their  applicability  to  diflerent  portions  of  the  thigli,  are 
considered  on  pages  187-88. 

Iiistriiiiieiits. — Large  amputating-knives.  (For  the 
circular  operation  the  blade  should  be  about  7 to  8 inches 
in  length,  and  for  cutting  flaps  by  transfixion,  about  9 to  10 
inches.  These  measurements  refer  to  the  amputation  as 
applied  to  the  average  adult  limb.  In  marking  out  skin- 
flaps,  and  in  dissecting  up  the  integuments  in  the  circular 
operation,  a stout  knife  with  a liroad  blade  4 inches  in 
length  and  a well-rounded  point  should  be  used.  No 
attempt  should  be  made  to  complete  the  circular  amputa- 
tion with  one  long  knife.  In  shaping  muscular  flaps  by 
cutting — as  distinguished  from  transfixion — the  stout  knife 
with  a four- inch  blade  should  be  employed.  The  same 
knife  may  be  conveniently  used  to  clear  the  bone  for  the 
saw — e.y.  after  transfixion  flaps  have  been  cut.)  A full- 
sized  amputation-saw.  A small  Butcher’s  saw,  to  shape  the 
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end  of  the  divided  femur.  ' A dozen  pressure  forceps. 
Artery  and  dissecting  forceps.  Retractors,  scissors,  needles, 
etc. 

l*o»itioii. — The  patient’s  buttocks  rest  upon  the  end 
of  tlie  table.  The  sound  leg  is  secured  out  of  the  way. 
Means  should  be  taken  to  prevent  the  body  from  slipping 
off  the  table.  The  surgeon  stands  to  tlie  right  of  the  limb 
in  the  case  of  either  extremity. 

1.  The  liiciilai-  Aiiipiitatioii.  — Owing  to  the 
unequal  manner  in  which  the  divided  muscles  retract,  the 
simple  circular  operation  is  not  adapted  for  the  thigh.  In 
order  to  allow  for  this  irregular  retraction,  the  incision 
must  be  placed  obliquely. 

This  operation  should  only  be  carried  out  in  the  lower 
third  of  the  limb.  Farabeuf  gives  the  following  directions 
for  the  incision  : — • 

On  the  anterior  and  outer  aspects  of  the  limb  the 
distance  between  the  level  of  the  proposed  saw-cut  and  the 
incision  on  the  skin  should  be  equal  to  one-fourth  of  the 
circumference  of  the  thigh  at  the  former  point.  On  the 
hinder  and  inner  aspects  of  the  limb  the  skin-incision 
should  be  made  a little  less  than  half  this  length  lower 
down. 

In  other  respects  the  details  of  the  operation  resemble 
those  of  the  circular  method  elsewhere. 

2.  Syiiic’s  Modification  of  the  Circular  Am- 
putation.— By  this  method  the  circular  operation  is 
simjdified.  The  skin  is  much  moi’e  easily  dissected  up,  and 
the  integuments  are  less  roughly  handled  in  the  process  of 
separation. 

The  operation  consists  practically  of  the  usual  circular 
incision,  with  two  lateral  cuts  to  aid  the  retraction  of  the 
skin. 

Two  very  short  antero-posterior  flaps  of  semilunar  out- 
line and  of  equal  width  and  length  are  dissected  up.  They 
are  composed  simply  of  the  integument  and  subcutaneous 
tissues,  and  consist  of  little  more  than  curved  incisions 
made  across  the  front  and"  the  back  of  the  thigh,  each 
being  equal  to  one-half  of  the  circumfei’ence  of  the  limb. 
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The  skin  beyond  the  little  flaps  is  in  its  turn  separated 
— just  as  in  the  usual  circular  method — and  is  reflected 
until  a point  is  reached  some  two  inches  above  the  bases  of 
the  small  antero-posterior  flaps. 

The  anterior  femoral  muscles  are  now  divided  down  to 
the  bone  by  a transverse  sweep  of  the  knife  at  the  level  of 
the  retracted  skin.  The  posterior  muscles  are  severed  in 
like  manner,  but  at  the  level  at  which  they  were  first 
uncovered  in  forming  the  posterior  flap. 

“ The  muscles,”  as  Syme  puts  it,  “ should  be  divided 
right  down  to  the  bone,  on  a level  as  high  as  they  are 
exposed  in  front,  as  low  as  they  are  exposed  behind.” 

The  muscular  tissue  after  division  is  further  retracted, 
so  as  to  clear  the  bone  well.  The  femur  is  ultimately 
sawn  about  two  inches  above  the  level  of  the  spot  at  which 
the  anterior  muscles  were  divided. 

3.  Amputations  by  T.<ong^  Anterior  and  Short 
Posterior  Flaps. — It  is  assumed  that  the  femur  is  to 
be  divided  about  its  centre.  The  two  flaps  are  U-shaped. 
The  anterior  flap  is  equal  in  length  to  one  diameter  and 
a half  of  the  limb  at  the  saw-line.  The  posterior  flap  has 
the  length  of  one-half  the  diameter  of  the  extremity  at  the 
same  level.  The  anterior  flap  is  the  widei’,  its  base  slightly 
exceeding  half  the  circumference  of  the  limb  (Fig.  64,  a). 

Operation. — (1)  The  limb  is  rotated  outwards  on  the 
right  side,  and  inwards  on  the  left.  The  anterior  flap  is 
marked  out  first.  In  the  right  thigh  the  surgeon  com- 
mences with  the  inner  limb  of  the  fiaji,  cutting  downwards. 
He  then  carries  the  knife  across  the  front  of  the  extremity, 
and  finishes  with  the  outer  limb  of  the  flap,  the  leg  being 
now  rotated  inwards.  In  dealing  with  the  left  limb  the 
conditions  are  reversed,  and  the  cut  is  first  made  upon  the 
external  aspect.  The  incision  includes  the  integuments 
only. 

In  marking  out  the  posterior  flap  the  surgeon’s  hand  is 
beneath  the  thigh,  and  the  knife,  being  entered  at  the 
farther  limb  of  the  anterior  flap,  is  drawn  across  the 
posterior  surface  and  towards  the  opei’ator.  This  cut  also 
involves  the  integuments  only.' 
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The  leg  is  again  suitably  rotated  as  the  knife  passes 
along  its  course. 

(2)  The  tissues  of  the  anterior  flap  are  now  pinched  up 

with  the  left  hand,  and  the 
muscles  contained  therein 
are  divided  obliquely  from 
without  inwards — i.e.,  from 
the  skin  to  the  bone.  The 
soft  parts  are  so  cut  that 
the  flap  is  thinnest  at  its 
extremity  and  thickest  at 
its  base.  At  the  latter  site 
it  will  include  the  whole 
thickness  of  the  muscular 
mass  in  front  of  the  femur. 
The  tissues  are  divided 
obliquely  (the  edge  of  the 
knife  being  turned  towards 
the  bone  at  the  base  of 
the  flap),  in  distinction  to 
the  transverse  division  of 
parts  which  obtains  in  the 
circular  amputations. 

The  muscles  of  the  pos- 
terior flap  may  be  com^e- 
niently  cut  by  transfixion. 
They  may,  however,  be 
divided  in  the  same  way 
as  are  those  of  the  anterior 
flap.  Transfixion  is  better 
suited  for  muscular  limbs. 

The  muscles  are  divided 
well  down  to  the  bone  at 
the  bases  of  the  flaps.  The 
femur  is  barred  by  further 
retraction  of  the  soft  parts, 

Fig.  G4.— A,  Amputation  of  the  thigh  and  is  sawn  across  at 
by  longai^erior  ami  short  p^terior  • | ^ ^ 

flaps ; B,  Disarticulation  at  the  hip  o ” , 

by  antero-iiosterior  flaps.  II atmorrhage.  — ilie 
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position  of  the  femoral  artery,  with  reference  to  antero- 
posterior flaps  generally,  may  be  alluded  to  here. 

In  an  amputation  by  antero-posterior  flaps  made  above 
the  middle  of  the  thigh,  the  femoral  artery,  together  with 
the  profunda,  will  be  found  in  the  anterior  flap.  In  a like 
amputation  performed  below  the  middle  of  the  limb  the 
main  artery  will  be  divided  in  the  posterior  flap.  In  this 
position,  however,  there  is  risk  of  splitting  the  artery  if  the 
anterior  flap  much  exceed  in  width  one-half  of  the  circum- 
ference of  the  limb.  This  is  avoided  by  placing  this  flap  a 
little  towards  the  external  aspect  of  the  limb  instead  of 
fashioning  it  in  the  median  segment.  When  the  amputa- 
tion is  carried  out  in  the  middle  of  the  thigh,  the  anterior 
flap  should  be  antero  external.  This  will  bring  the  artery 
in  the  posterior  flap. 

The  descending  branch  of  the  external  circumflex  artery 
will  always  be  found  divided  in  the  anterior  flap,  together 
with  many  muscular  branches.  In  the  lower  third  of  the 
limb  the  anastomotica  magna  will  be  divided  about  the 
inner  part  of  the  hinder  flap. 

In  the  angle  between  the  flaps,  and  in  the  muscular 
tissue  close  to  the  bone,  branches  of  the  perforating  arteries 
will  be  found  cut. 

It  is  needless  to  say  that  the  muscular  arteries  in  the 
thigh  are  large  and  numerous,  and  that  the  great  veins 
requii’e  to  be  occluded  by  ligature. 

Comment. — Owing  to  the  uneven  manner  in  which  the 
muscles  of  the  part  retract,  and  to  the  extent  of  that  re- 
traction, a conical  stump  is  not  uncommon  after  any 
amputation  of  the  thigh. 

With  regard  to  the  selection  of  methods  ; — 

The  usual  circular  method  cannot  be  advised,  nor  is  any 
form  of  the  amputation  suited  for  the  middle  or  higher 
part  of  the  limb. 

The  modified  circular  operation  described  (No.  1)  and 
Syme’s  operation  (No.  2)  are  adapted  for  the  lower  third  of 
the  limb,  especially  in  cases  where  a long  anterior  flaj) 
cannot  be  cut,  for  children,  and  for  the  limiis  of  enfeebled 
and  wasted  subjects.  The  facts  that  the  wound-surface 
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is  comparatively  small,  that  the  section  of  the  muscles 
is  reduced  to  a minimum,  and  that  the  main  vessels  are 
cleanly  divided,  are  distinctly  in  favour  of  this  method. 

The  amputation  by  a long  anterior  and  short  posterior 
flap  (No.  3)  is  perhaps  the  best  adapted  for  the  thigh  and 
all  parts  of  it. 
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Disarticulation  at  the  Hip-joint. 

mode  of  Controlling'  HcCinorrhage  during  the 
Operation. — Various  methods  hav^e  been  adopted  for  pre- 
venting excessive  Inemorrhage  during  this  disarticulation. 

1.  The  femoral  artery  may  be  ligatured  either  befoi’e  the 
flaps  are  cut  or  during  the  fashioning  of  the  flaps  when 
the  incision  crosses  the  line  of  the  artery,  as  in  the  method 
known  as  the  “anterior  racket”  (page  195). 

The  procedure  involves  a little  time,  and,  when  a special 
incision  has  to  be  made,  somewhat  complicates  the  opera- 
tion. The  method,  however,  has  many  advantages.  It  has 
been  urged  by  some  surgeons  that  the  artery  is  apt  to  be 
secured  unnecessarily  high  up,  and  that  the  vitality  of  the 
main  flap  may  be  in  consequence  impaired,  but  this  objection 
has  not  been  confirmed  by  practice. 

The  femoral  may  be  compressed  in  the  flap  by  the 
fingers  of  an  assistant,  who  grasps  the  base  of  the  flap  just 
befoi’e  the  vessels  are  divided.  This  method  is  illustrated 
in  the  amputation  by  transfixion  (page  196). 

Some  surgeons  advise  digital  compression  of  the  femoral 
or  external  iliac.  This  can,  however,  hardly  be  carried  out 
except  in  a child.  The  fingers  ai’e  very  apt  to  slip  during 
the  manipulation  of  the  limb. 

In  all  these  methods  it  is  needless  to  say  that  the 
securing  of  the  femoral  does  not  affect  luemorrhage  from 
the  branches  of  the  internal  iliac  artery. 

2.  To  prevent  haemorrhage  from  brandies  of  both 
external  and  internal  iliac  arteries  during  the  operation. 
Sir  William  Macewen  strongly  recommends  manual 
pressure  on  the  aorta.  The  assistant  who  does  this  should 
stand  on  a stool  placed  on  the  left  side  of  the  patient ; by 
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crossing  his  right  leg  over  tlie  left  one  he  throws  the  weight 
of  his  body  on  to  his  doubled-up  right  hand,  which  is  made 
to  compress  the  aorta  at  the  level  of  the  umbilicus.  The 
pressure,  which  can  be  maintained  during  a long  operation 
without  undue  fatigue,  need  only  be  sufficient  to  stop  the 
femoral  pulsation,  tested  by  the  assistant’s  left  hand. 

Several  other  methods  to  prevent  bleeding  have  been 
used  from  time  to  time. 

The  following  modes  of  performing  this  amputation  will 
be  described  : — - 


1.  Disarticulation  through  an  external  racket 

incision. 

2.  Disarticulation  through  an  anterior  racket 

incision. 

3.  Disarticulation  by  - antero-posterior  flaps  (trans- 

fixion). 


1.  Disarticulation  tiiroiig:li  an  Dxtci-nal 
ICackct  Incision. 

Instruments. — A stout  amputating  knife  with  a blade 
some  six  inches  in  length,  and  with  not  too  tine  a point ; a 
large  stout  scalpel  or  resection  knife  ; an  amputating-saw  ; 
lion  forceps  if  the  bone  is  to  be  divided;  artery  forceps; 
pressure  forceps ; dissecting  forceps ; scissors,  long  needles, 
etc. 

Position. — The  body  is  drawn  down  until  the  pelvis  rests 
upon  the  extreme  lower  edge  of  the  table.  The  sound  limb 
is  secured  out  of  the  way.  The  patient  is  turned  sufficiently 
over  on  the  sound  side  to  expose  the  jiostero-external  aspect 
of  the  limb  to  be  removed.  Some  care  has  to  be  taken  to 
prevent  the  patient  from  slipping  entirely  off’  the  table. 
The  surgeon  stands  at  the  outer  side  of  the  thigh — in  the 
case  of  both  the  right  and  the  left  extremities — and  faces 
the  patient. 

In  the  case  of  the  left  limb  it  may  be  sometimes  more 
convenient  to  stand  on  the  inner  side  of  the  thigh  between 
the  limbs. 

The  assistant  standing  above  the  surgeon  attends  to  the 
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tourniquet  and  supports  the  flap  during  the  ligaturing  of 
the  vessels  after  the  tourniquet  has  been  removed.  Another 
assistant  manipulates  tlie  limb,  while  a third,  standing 
opposite  to  the  surgeon,  attends  to  the  sponging  and  assists 
in  the  disarticulation,  in  the  fashioning  of  the  flaps,  and  in 
securing  the  vessels. 

The  Operation. — (1)  The  limb  being  adducted  and  a 
little  flexed  and  rotated  in,  the  knife  is  entered  about 
two  inches  above  the  upper  edge  of  the  great  trochanter,  and 
is  carried  vertically  clown  the  limb  along  the  posterior 
liorder  of  the  trochanter  for  about  seven  inches.  The  knife 
is  now  drawn  across  the  limb  in  front  and  behind  in  the 
form  of  two  crescentic  incisions,  which  meet  on  the  inner 
side  of  tlie  thigh  some  little  way  below  the  termination  of 
the  vertical  incision,  and  some  inches  below  the  genito- 
crural  angle.  The  whole  of  this  extensive  cut  should  at  first 
involve  only  the  skin  and  the  subcutaneous  tissues.  At  the 
outer  aspect  of  the  limb  the  incisions  form  a large  inverted 
Y.  While  the  oblique  incision  is  being  made,  the  assistant 
may  rotate  the  thigh  a little  so  as  to  make  the  tissues 
meet  the  surgeon’s  knife. 

(2)  The  surgeon  now  turns  to  the  oblique  incision 
encircling  the  thigh,  and  separates  the  skin  and  subcutaneous 
tissues  all  round  until  these  parts  have  been  raised  to  the 
extent  of  about  two  inches. 

This  is  effected  precisely  as  in  the  ordinary  circular 
operation,  the  limb  being  rotated  as  required. 

(3)  The  thigh  being  being  now  again  adducted,  rotated 
in,  and  a little  flexed,  the  knife  is  carried  well  down  to  the 
femur  along  the  whole  length  of  the  vertical  incision. 

The  muscles  attached  to  the  great  trochanter  must  next 
be  divided  close  to  the  bone.  The  anterior,  superior,  and 
posterior  borders  of  the  trochanter  should  be  cleared  in 
order.  The  first  muscle  to  be  divided  is  the  gluteus  medius, 
attached  to  the  outer  surface  of  the  process.  The  obturator 
externus  tendon  is  apt  to  escape  division  as  it  dips  into  the 
digital  fossa.  In  clearing  the  process  the  limb  must  be 
kept  extremely  adducted  and  well  rotated  in.  A short 
stout  knife — such  as  is  used  in  Syme’s  amputation  or  in 
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resection  operations — is  very  convenient  at  this  stage.  The 
knife  must  be  carried  vigorously  down  to  the  bone. 

The  upper  part  of  the  shaft  of  the  femur  is  now  cleared 
as  far  as  the  vertical  incision  extends.  The  soft  parts  must 
be  liberally  cut,  care  being  taken  that  the  femoral  and 
profunda  arteries  are  not  encroached  upon. 

In  this  step  the  insertions  of  the  gluteus  maximus, 
quadratus  femoris,  psoas,  iliacus,  pectineus  and  upper 
adductor  fibres  are  divided,  together  with  the  superior 
portions  of  the  triceps  femoris.  The  surgeon  is  aided  by  an 
assistant,  who  draws  the  divided  soft  parts  away  so  as  to 
well  expose  the  bone. 

(4)  The  bone  has  now  to  be  disarticulated.  The  capsule 
may  be  divided  transversely  at  its  upper  and  posterior 
parts  while  the  limb  is  in  the  position  of  extreme  adduction. 
The  anterior  part  of  the  capsule  can  be  severed  while  the 
thigh  is  a little  flexed. 

The  limb  is  now  rotated  outwards  to  its  utmost,  the 
joint  opened,  and  the  round  ligament  cut. 

Everything  about  the  upper  end  of  the  femur  should 
now  be  free  and  ready  for  the  final  sweep  of  the  knife. 

Up  to  this  point  no  vessels  of  any  magnitude  have  been 
divided,  the  chief  arteries  concerned  being  the  internal 
circumflex,  some  branches  of  the  external  circumflex  and  of 
the*  sciatic,  and  a few  muscular  vessels. 

f (5)  Nothing  now  remains  but  to  cut  the  muscles  upon 
the  inner  side  of  the  limb  by  a vigorous  circular  sweep  ol 
the  knife  at  the  level  of  the  already  retracted  skin.  A few 
touches  of  the  blade  and  the  limb  is  removed. 

The  great  vessels  are  at  once  secured. 

Haemorrhage. — In  securing  the  bleeding  points  the 
assistant  holds  up  the  anterior  part  of  the  flap  so  as  to  well 
expose  the  whole  wound  surface.  Care  must  be  taken  that 
any  tourniquet  applied  does  not  slip  when  the  limb  is 
removed. 

The  great  vessels  are  found  severed  on  the  anterior  face 
of  the  wound,  close  to  the  divided  rectus,  sartorius,  and 
adductor  longus  muscles. 

The  vessels  are  placed  one  behind  the  other  in  the 
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following  order  from  before  backAvai’ds  : the  femoral  artery, 
the  femoral  vein,  the  profunda  vein,  the  profunda  artery » 

The  first  vessel  to  be  sought  for  after  the  main  trunks 
are  ligatured  is  the  internal  circumtiex.  It  will  be  found 
divided  in  the  tissues  about  the  inner  and  posterior  side  of 
the  acetabulum.  The  branches  of  this 
arteiy  often  give  much  trouble.  The 
descending  branch  of  the  external  cir- 
cumfiex  is  found  cut  close  to  the  inner 
edge  of  the  vastus  externus.  The  trans- 
verse branch  of  that  artery  will  also 
probably  require  a ligatui’e. 

In  the  posterior  segment  of  the 
wound  the  comes  nervi  ischiadici  is 
early  recognised,  and  Avill  require  liga- 
ture. 

Bleeding  will  occur  from  other 
branches  of  the  sciatic  artery,  and  from 
many  muscular  branches  distributed 
about  the  surface  of  the  Avound. 

Varieties  of  the  Operation.  — {a) 

Farneaux  Jordan's. — Mr.  Jordan  gives 
the  following  description  of  his  opera- 
tion ; — “A  straight  incision  Avas  made, 
and  the  trochanters  and  upper  part  of 
the  shaft  Avere  freed  from  their  muscular 
attachments,  after  Avhich  the  capsule 
Avas  opened.  Next  the  shaft  Avas  cleared 
downwai’ds  from  all  its  attachments  for 
a considerable  distance,  and  then  a few 
free  .sawing  movements  with  a long- 
bladed  knife  through  the  thigh,  from 
Avhich  the  bone  had  been  removed,  ended  the  operation. 
The  integuments  Avere  simply  draAvn  upwards,  and  the  soft 
parts  Avere  cut  straight  through.  No  bone  being  left,  the 
muscles  quickly  retracted,  and  Avere  easily  covered  by  the 
skin.  Very  little  blood  Avas  lost.  . . . The  principle 

of  the  operation  may  be  thus  described  ; — Fii’st  enucleate 
the  bone,  then  cut  through  the  limb  at  any  desired 
II 


Fig.  (55.— FORNEAUX 
.tuudan’s  ampu- 
tation -AT  THE  HIP 
JOINT  (“  Surgical 
Enquiries,”  Plate 
X. , page  288).  The 
sliaded  iiart  repre- 
sents the  area  tra- 
versed i>y  the 
knife ; the  dotted 
lines  the  incision. 
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siDot — the  middle  of  the  thigh,  or  below,  or  even  near 
the  knee.” 

{b)  Esmarclts. — This  method  is  identical  with  that 
described  by  Veitch,  Lacauchie,  Volkmann,  and  others. 

Mr.  Barker  gives  the  following  account  of  Esmarch’s 
operation  ; — 

“ By  a single,  strong,  muscular  sweep  of  the  knife 
five  inches  below  the  tip  of  the  trochanter,  all  the  soft 
parts  of  the  thigh  are  divided  completely  to  the  bone,  and 
the  latter  is  at  once  sawn  across. 

“ The  vessels  are  then  ligatured. 

“ The  bone  is  now  seized  in  a lion  forceps  and  steadied, 
while  a second  incision  is  made,  commencing  two  inches 
above  the  tip  of  the  trochanter,  and  carried  down  along  the 
latter,  to  terminate  in  the  first  circular  cut.  The  two 
borders  of  this  incision  being  held  apart  by  an  assistant,  the 
bone  is  cleared  of  the  soft  parts  by  the  use  of  an  elevator 
inserted  under  the  periosteum,  and  by  the  knife  where  the 
muscle -insertions  are  too  firm  for  the  latter.  When  the 
capsule  is  reached  it  is  divided,  and  the  head  is'  dislocated 
in  the  usual  way.” 

2.  Di<!>ai'ticiilatiou  tlirou^li  an  Anterior  Racket 
Incision. — This  method  is  also  known  as  the  anterior  oval 
method. 

The  same  instruments  are  required  as  are  used  in  the 
previous  operation.  In  addition  to  those  mentioned,  an 
aneurysm  needle  and  a small  scalpel  will  be  needed.  Re- 
tractors are  occasionally  employed. 

The  jmsition  of  the  surgeon  and  of  his  assistants  is  the 
same.  The  patient  is  so  placed  that  the  pelvis  rests  upon 
the  extreme  end  of  the  table  and  the  trunk  evenly  upon  the 
back. 

I'he  Operation. — (1)  No  tourniquet  is  applied.  The  in- 
cision is  commenced  at  the  centre  of  Poupart’s  ligament, 
and  is  carried  downward  along  the  course  of  the  femoral 
vessels  for  about  three  inches.  It  is  then  made  to  curve 
inwards  so  as  to  cross  the  adductors  about  four  inches  below 
the  genito-crural  fold.  The  knife  then  sweeps  over  the 
posterior  aspect  of  the  thigh  crosses  the  outer  side  of  the 
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limb  a little  way  below  the  base  of  the  great  trochanter, 
and  is  carried  obliquely  across  the  anterior  aspect  of  the 
thicrh  to  meet  the  vertical  incision  about  two  inches  below 

O 

its  point  of  commencement  (Fig.  66). 

This  incision  concerns  at  first  only  the  skin  and  the  sub- 
cutaneous tissue.  It  cannot  be  made  with  one  sweep  of  the 
knife,  and  the  limb  must  be  so  held  and  so  rotated  as  to  make 
the  tis.sues  meet  the  knife. 

(2)  The  femoral  sheath 
is  now  exposed  at  the 
upper  part  of  the  inci- 
sion, and  the  vessels  are 
laid  bare  by  dissection. 

The  common  femoral 
artery  is  ligatured  in  two 
places  close  together,  and 
is  divided  between  the 
ligatures.  The  femoral 
vein  is  secured  in  the 
same  manner,  and  then 
cut  across  at  the  same 
level  as  the  artery. 

(3)  The  skin  is  freed 
all  round  the  whole 
length  of  the  incision, 
and  is  allowed  to  retract 
a little.  The  integuments, 
however,  are  not  especi- 
ally dissected  up. 

(4)  The  stout  scalpel  is  now  taken,  and  is  carried 
through  the  muscles  in  the  outer  flap.  In  this  way  are 
divided  the  sartorius,  the  rectus,  and  the  tensor  vaginai 
femoris.  The  retraction  of  these  muscles  will  expose'’ the 
external  circumflex  artery,  which  is  secured  between  two 
ligatures  and  divided. 

Carry  the  knife  backwards,  rotate  the  limb  in,  and 
divide  the  insertion'  of  the  gluteus  maximus.  Rotate  the 
limb  out  and  divide  the  psoas  muscle.  At  this  point 
the  internal  circumflex  artery  is  expo.sed,  secured,  and 


Fig.  GO.— nLSAP.TICL’LATIOX  AT  THE  HIP- 
JOINT  BY  AN  ANTERIOR  RACKET  IN- 
CISION. 
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divided.  Retracfcors  are  of  use  at  this  stage  of  the 
operation. 

(5)  The  muscles  in  the  inner  Hap  are  now  cut  at  the 
level  of  the  retracted  skin.  These  include  the  pectineus, 
the  gracilis,  and  the  superficial  adductoi-s.  Any  divided 
vessels  are  secured. 

(6)  Adduct  the  thigh,  and  rotate  it  inwards  so  as  to 
expose  the  great  trochanter.  Divide  the  insertions  of  the 
muscles  attached  to  this'  process,  notably  the  gluteus 
minimus  and  inedius. 

(7)  Abduct  the  limb  and  rotate  it  out.  Incise  the 
capsule  transversely.  Disarticulate.  Divide  the  round 
ligament  and  also  the  obturator  externus  tendon,  if  it  has 
up  to  the  pi'esent  escaped  division. 

(8)  The  limb  being  still  more  rotated  outwards,  the 
head  of  the  femur  is  dragged  forward,  and  the  longer  knife 
being  passed  behind  the  bone,  all  the  soft  parts  at  the 
posterior  aspect  of  the  limb  are  divided  with  one  sweep  of 
the  blade  at  the  level  of  the  retracted  skin.  These  tissues 
will  include  the  hamstrings,  the  great  sciatic  nerve,  and  the 
undivided  parts  of  the  adductoi's,  principally  represented 
by  the  adductor  magnus. 

When  the  wound  is  approximated,  there  should  be  no 
strain  upon  the  sutures,  which  are  deeply  applied. 

Hcemorrhage. — It  is  a feature  of  this  operation  that  the 
vessels  ai'e  ligatured  as  they  are  exposed,  the  surgeon  deal- 
ing with  the  hiemorrhage  according  to  the  method  adopted 
during  this  removal  of  a large  tumour.  In  my  experience  of 
this  operation  the  loss  of  blood  has  been  quite  insignificant 

3.  Difiiarliculatioii  by  Aiiloi'o-Poslcrior  Flaps 
(Ti’jnisfixioii). — The  great  feature  of  the  operation  con- 
sists in  the  rapidity  with  which  it  can  be  performed.  Fer- 
gusson  states  that  the  procedure  can  be  completed  (so  far 
as  the  u.se  of  the  knife  is  concerned)  in  from  twelve  to 
twenty  seconds. 

This  was  a matter  of  no  little  moment  before  the  days 
of  ether  and  chloroform. 

The  anterior  flap  is  long  and  U-shaped.  The  posterior 
flap  is  shorter,  and  is  more  squai'ely  cut. 
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No  tourniquet  of  any  kind  is  employed.  The  aorta  or 
externa]  iliac  should  be  compressed  by  an  assistant. 

Instruments. — A pointed  amputating  knife,  having  a 
length  equal  to  one  and  a half  times  the  diameter  of  the 
limb  at  the  level  of  the  hip.  Artery  forcejis.  Ten  or 
fifteen  pressure  forceps.  Scissor.s,  needles,  etc. 

Position. — The  patient  is  supine,  and  the  l)uttocks  rest 
upon  the  extreme  edge  of  the  table.  The  sound  limb  is 
secured  out  of  the  way.  The  surgeon  stands  to  the  outer 
side  of  the  limb  in  the  case  of  both  the  right  and  the  left 
extremity.  One  assistant  stands  above  the  operator.  His 
duty  is  to  attend  to  the  anterior  flap,  to  compress  the  main 
vessels  as  the  flap  is  being  cut,  and  to  hold  it  out.  of  the 
way  during  the  disarticulation.  A second  assistant  stands 
opposite  to  the  sui'geon  to  assist  generally,  and  to  seize  any 
bleeding  points  as  soon  as  the  limb  is  separated.  A third 
helper  may  stand  near  the  patient’s  shoulders  (on  the 
opposite  side),  to  steady  the  2'>elvis  and  prevent  the  body 
from  slipping  off  the  table.  The  fourth  assistant  mani- 
pulates the  limb.  This  office  is  of  exceeding  importance. 
The  rapidity  with  which  the  disarticulation  can  be 
effected  depends  largely  upon  the  smartness  of  this 
assistant. 

The  limb  is  made  to  assume  a different  iiosition  at  each 
step  of  the  operation. 

(1)  The  limb  is  a little  flexed  and  a little  abducted. 
The  knife  is  entered  midway  between  the  anterior  superior 
iliac  spine  and  the  top  of  the  great  trochanter,  is  thrust 
through  the  limb  parallel  with  Poupart’s  ligament,  and  is 
brought  out  at  the  inner  side  of  the  thigh  behind  the  ad- 
ductor longus,  about  one  inch  in  front  and  one  inch  below 
the  tuber  ischii,  and  some  three  inches  from  the  anus. 

The  knife  should  graze  the  head  of  the  femur  in  its  pas- 
sage, and  just  open  the  hip  capsule.  It  is  passed,  therefore, 
as  deeply  as  possible. 

If  reasonable  care  be  not  taken,  the  knife  may  slice  the 
femoral  vessels,  or  may  be  arrested  by  the  femur,  or  may 
enter  the  thyroid  foramen,  or  may  have  its  jioint  driven 
into  the  testicle  or  the  thigh  of  the  opposite  side. 
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The  surgeon  now  cuts,  liy  a sawing  movement  of  the 
knife,  a U-shaped  anteiior  flap  some  eight  inches  in 
length. 

This  flap  will  end  about  the  junction  of  the  iqiper  with 
the  middle  third  of  the  thigh  (Fig.  64).  It  should  include 
as  much  of  the  soft  parts  as  possible. 

It  will  be  noticed  that  the  knife  is  placed  obliquely  at 
the  commencement  of  the  cutting  of  the  flap,  and  that  it 
becomes  transverse  at  the  termination.  More  tissue  has  to 
be  divided  on  the  outer  than  on  the  inner  side  of  the  limb. 
If  the  flap  be  carelessly  cut,  it  is  apt  to  be  too  pointed  at  its 
extremity. 

As . the  knife  is  carried  downwards,  the  first  assistant 
slips  his  fingers  under  the  cut  surface  of  the  flap  and  com- 
presses the  main  vessels  against  his  thumbs,  which  are 
placed  upon  the  skin.  It  thus  happens  that  before  the 
femoral  is  divided  at  the  end  of  the  flap  the  upper  part  of 
th^  trunk  is  well  secured. 

As  soon  as  the  flap  is  made  this  assistant  di’aws  it  up- 
wards out  of  the  surgeon’s  way,  while  he  still  grasps  the 
great  vessels 

(2)  The  limb  is  straightened  and  is  fully  extended,  i.e., 
the  knee  is  depressed.  The  surgeon  cuts  open  the  capsule. 

The  thigh  is  now  rotated  outwards.  The  head  slips  out 
of  the  acetabulum,  and  the  round  liijament  is  divided. 

The  thigh,  still  extended,  is  now  rapidly  adducted  and 
rotated  inwards,  and  the  muscles  about  the  great  trochanter 
are  cut. 

The  disarticulation  is  complete,  and  nothing  remains 
but  to  cut  the  posterior  flap. 

(3)  The  whole  thigh  is  now  lifted  directly  up  in  such  a 
way  that  the  free  end  of  the  femur  is  dragged  away  from 
the  posterior  tissues  and  is  forced  forwards. 

The  surgeon  jiasses  his  knife  behind  the  femoral  head 
and  the  great  trochanter,  and,  cutting  downwards,  forms 
the  posterior  flap. 

This  flap  is  shorter  than  the  anterior,  and  the  skin  is 
divided  about  the  level  of  the  gluteal  fold  (Fig.  64). 

The  clearing  of  the  great  trochanter  is  perhaps  the  most 
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difficult  part  of  the  operation.  If  it  is  not  well  done,  a 
pocket  is  left  in  the  Hap  at  the  site  of  that  process. 

1 hemorrhage. — The  sciatic  artery  and  branches  of  the 
gluteal  in  the  posterior  flap  should  first  be  secured  ; then 
the  internal  circumflex,  close  to  the  inner  side  of  the  ace- 
tabulum. The  superficial  femoral  is  divided  near  to  the 
free  extremity  of  the  anterior  flap.  The  profunda  is  usually 
found  severed  about  the  middle  of  the  cut  surface  of  the 
flap.  In  the  outer  part  of  the  same  flap  the  external  cir- 
cumflex will  be  found,  and  will  require  a ligature.  The 
femoral  and  profunda  veins  should  be  ligatured. 

Coiiiiiiciit. — Of  these  various  operation.s,  those  by  the 
racket  method  may  be  considered  to  be  the  best. 

1.  The  External  Racket  method  has  the  following  points 
to  recommend  it : — 

(«)  The  elastic  tourniquet  can  be  applied. 

(b)  The  femur  is  approached  through  the  least  vascular 
part  of  the  limb,  and  disarticulation  may  be  effected  before 
the  main  mass  of  the  muscles  of  the  thigh  has  been  cut. 

(c)  The  vessels  of  the  part  are  divided  transversely,  and 
the  main  artery  is  severed  late  in  the  operation. 

(d)  Owing  to  the  low  position  of  the  incision  pos- 
teriorly, the  branches  of  the  gluteal  and  sciatic  artery 
are  but  little  interfered  with,  and  the  hoemorrhage  from 
these  vessels  is  comparatively  trifling. 

(e)  The  muscles  are  divided  transversely,  and  the  wound 
surface  therefore  is  small.  The  main  muscular  masses  ai-e 
divided  low  down,  so  that  in  a sense  the  limb  is  r’emoved  at 
a point  farther  from  the  trunk  than  obtains  in  some  of  the 
other  amputations,  and  shock  is  hereby  diminished. 

{/)  An  excellent  stump  is  provided — i.e.,  the  ischium 
(the  main  point  from  which  the  future  ai’tificial  limb  will 
take  its  suppoifl)  is  well  covered ; the  cicatrix  is  brought  to 
the  outer  side  of  the  limb,  and  is  as  far  removed  fi’om  the 
anus  as  possible  ; excellent  di’ainage  is  provided  for. 

{(/)  The  position  of  the  vertical  incision  will  pei-init  of 
the  hip  being  explored  before  operation,  or  of  an  excision 
being  carried  out  should  it  be  revealed  that  amputation  is 
not  necessary. 
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In  Furneaux  Jordan's  operation  the  muscles  may  be 
divided  still  lower  down,  i.e.,  about  the  middle  of  the 
tliigh  or  near  the  knee. 

Esmarch’s  method  has  the  advantage  of  being  rapid, 
and  is,  moreovei’,  easily  performed.  The  vessels  are 
divided  and  secured  at  an  early  stage  of  the  operation. 
This  procedure  is  well  adapted  for  the  application  of  the 
subperiosteal  method. 

2.  The  disarticulation  through  an  anterior  racket 
incision  has  many  of  the  advantages  of  the  previous 
operation,  and  has  other  special  claims  of  its  own. 

3.  The  operation  by  antero-posterior  flaps  cut  by  trans- 
fixion has  the  one  advantage  of  great  rapidity  of  execution. 
Befoi'e  the  days  of  chloroform  this  was  an  advantage  of  the 
primest  value. 
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Part  IV. 

OPERATIONS  ON  THE  BONES  AND 
JOINTS. 

CHAPTER  I. 

Osteotomy. 

By  osteotomy  is  understood  the  division  of  a bone  in  its 
continuity  for  the  relief  of  deformities  of  various  kinds. 

Linear  osteotomy  implies  the  division  of  the  bone  in  its 
continuity  in  a single  line,  usually  transverse  and  made  by 
the  subcutaneous  method. 

Cuneiform  osteotomy  is  the  term  applied  to  the  cutting 
out  of  a wedge-shaped  piece  for  the  relief  of  such  deformity 
as  that  represented  by  the  curved  tibia  met  with  in  rickets. 

Osteotomy  loith  resection  of  part  of  the  shaft  of  a long 
bone  is  done  occasionally  to  bring  two  unequal  limbs 
approximately  to  the  same  length. 

l■l•!>t^llIllCllts  Employed. — The  following  ai’e  the 
instruments  required  in  these  operations: — (1)  An  ordinary 
scalpel ; (2)  chisels  and  osteotomes  of  various  sizes  ; (3) 
mallet ; (4)  sand  bag,  or  large  block  with  plane  surfaces  ; 
(5)  blunt  hooks. 

The  Chisel  has  the  same  form  as  the  ordinary 
carpenter’s  chisel.  It  is  square  at  the  end,  and  has 
a very  sharp  edge.  It  should  be  made  of  the  finest  steel, 
and  be  very  carefully  tempered.  The  part  of  the  instru- 
ment near  the  cutting  edge  is  alone  I’aised  to  a great 
degree  of  hardness  ; the  rest  of  the  blade  is  kept  softer,  so 
that  there  shall  be  no  danger  of  its  snapping.  The  edge  is 
bevelled  on  one  side  only,  according  to  the  ordinary  pattern, 
and  the  thickness  of  the  blade  at  the  base  of  the  bevel  is 
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about  one-twelfth  of  an  inch.  Chisels  with  unduly  thick 
blades  are  clumsy,  and  are  apt  to  splinter  the  bone. 

It  is  desirable  that  the  blade  and  the  handle  be  made 
of  one  piece  of  metal ; that  the  handle  be  octagonal,  for 
convenience  of  holding;  and  that  the  head  be  rounded, 
smooth,  and  projecting,  to  receive  the  blows  of  the  mallet. 


Fig.  07.— SECTION  (a) 
OP  CHISEL  AND  (b) 
OP  OSTEOTOME. 
(Both  actual  size.) 


Fig.  68.— macewen’s 

OSTEOTOME. 


Macewen’s  osteotome  has  a wedge-shaped  extremity, 
and  has  the  outline,  as  seen  sideways,  of  an  attenuated 
double-inclined  plane  (Figs.  67  and  68).  It  is  square  at  the 
end,  has  a sharp  edge,  and  is  tempered  in  the  same  way  as 
the  chisel. 

The  Mallet  should  be  made  of  metal  (lead)  throughout, 
for  purposes  of  sterilisation.  The  heavier  the  head  the 
better. 

The  Sand  Bag  or  Sand  Pillow  is  used  for  the  purpose 
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of  fixing  or  embedding  the  limb  during  the  process  of 
dividing  the  bone  with  the  osteotome. 

A block  of  metal  such  as  a leaden  weight  with  rect- 
angular sides  will  be  found  very  useful  instead  of  the  sand- 
bag. It  should  be  encased  in  a sterilised  towel,  and  when 
placed  transversely  it  forms  a good  fulcrum  on  which  to 
complete  the  fracture  of  the  bone  after  it  has  been  nearly 
chiselled  through. 

THE  OPERATION. 

Linear  Osteotomy  witli  the  Osteotome.  —The 
limb  having  been  firmly  embedded  in  a sand  pillow  in  a 
suitable  position,  a simple  incision  is  made  down  to  the 
bone  This  cut  should  be  of  sufficient  size  to  admit  the- 
largest  osteotome  intended  to  be  used.  It  should  be  so 
placed  as  to  avoid  structures  of  importance,  should  be 
through  the  least  vascular  part  of  the  limb,  and  should 
reach  the  bone  by  the  most  direct  route. 

Before  the  knife  is  withdrawn  the  osteotome  may  be 
introduced  by  its  side,  the  knife  acting  as  a guide. 

Some  surgeons  make  the  skin  wound  correspond  in 
direction  and  position  with  the  intended  wound  in  the 
bone  ; others  place  the  surface  incision  at  right  angles  to 
the  future  bone  cut,  and  turn  the  osteotome,  after  that  instru- 
ment has  been  introduced.  The  former  method  is  the  better. 

The  osteotome  is  driven  through  the  bone  with  the 
mallet,  cutting  in  various  directions,  until  the  bone  is 
divided.  The  edge  should  be  directed  from  any  neighbour- 
ing great  vessels.  As  the  cut  in  the  bone  becomes  deepei’, 
finer  osteotomes  may  be  used. 

The  osteotome  should  be  grasped  firmly  in  the  left 
hand,  steadied  by  the  inner  border  resting  on  the  patient’s 
limb.  The  surgeon  ought  to  cut  to,  instead  of  from,  him- 
self ; thus,  if  the  surgeon  is  operating  on  the  inner  side  of 
the  left  limb,  he  ought  to  stand  on  the  left  side  of  the 
patient,  and  cut  towards  himself. 

This  operation  should  never  be  attempted  until  the 
surgeon  has  gained  quite  an  extensive  experience  by  operti- 
ting  upon  animals’  bones,  which  should  be  quite  fresh,  and 
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be  embedded  in  a sand-bag,  and  by  performing  osteotomies 
npon  the  cadaver. 

C'liiieif'oi'iii  Osteotomy. — In  this  form  of  the  opera- 
tion a cuneiform  or  wedge-shaped  piece  of  bone  is  removed 
to  remedy  an  abnormal  curve  or  angular  deformity.  It 
has  been  applied  in  the  treatment  of  the  curved  femora  and 
tibim  I’esulting  from  rickets,  in  some  cases  of  bony  anky- 
losis at  an  unusual  angle,  and  in  a few  examples  of  angular 
deformity  produced  by  maluniou  after  fracture. 

The  exact  size  and  shape  of  the  wedge  must  be  carefully 


Fig.  69. — Diagram  to  show  the  Lines  of  the  Chisel  Cuts  in  Cuneiform 
O.steotomy  for  Angular  Deformity  after  Fracture,  etc. 

determined,  and  must  obviously  depend  upon  the  position 
and  e.xtent  of  the  deformity. 

In  general  terms,  it  may  be  said  tliat  the  sides  of  the 
wedge  should  be  at  right  angles  to  the  axis  of  the  bone 
respectively  above  and  below  the  seat  of  the  operation 
(Fig.  69).  In  actual  pi’actice,  however,  so  large  a wedge- 
shaped  piece  of  bone  is  very  seldom  removed.  If  the 
curvature  in  the  bone  be  not  extreme,  many  surgeons  con- 
tent themselves  with  a mere  linear  osteotomy,  leaving  a 
gap  between  the  divided  ends  when  the  limb  has  been 
adjusted,  which  gap  appears  to  fill  up  without  complication. 

In  the  severer  kinds  of  deformity  a wedge  may  be  re- 
moved much  smaller  than  is  necessary  to  entirely  overcome 
the  deviation,  a gap  of  moderate  size  being  left  when  the 
limb  has  been  brought  into  its  normal  position  upon  a splint. 
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The  wedge,  moreover,  need  not  extend  through  the 
entire  tliickness  of  the  bone.  It  may  involve  possibly 
three-fourths  of  the  diameter  of  the  bone,  the  remaining 
fourth  being  bent  or  broken. 

In  pei’forming  this  operation  a chisel  will  be  found  to  be 
more  convenient  than  a saw. 

In  some  forms  of  bony  ankylosis  of  joints,  however, 
the  saw  may  prove  to  be  the  more  suitable  instrument,  or 
both  saw  and  chisel  may  be  used  together. 

The  incision  in  the  soft  parts  must  of  necessity  be  com- 
paratively large — as  large  at  least  as  the  base  of  the 
intended  wedge.  It  need  be  no  larger,  since  the  skin  can 
be  displaced  in  one  or  other  direction  according  to  the 
position  of  the  chisel. 

As  soon  as  the  bone  is  exposed,  the  periosteum  must  be 
divided  and  carefully  separated  with  the  elevator. 

In  dividing  the  bone  the  chisel  should  be  employed  and 
not  the  osteotome. 

The  instrument  must  be  so  held  that  the  straight  edge 
is  towards  the  bone  to  the  left,  and  the  bevelled  edge 
towards  the  portion  to  be  removed. 

If  a large  wedge  has  to  be  removed,  it  should  be  dealt 
with  in  sections.  A small  wedge-shaped  piece  should  first 
be  taken  out,  and  then  thin  slices  of  bone  should  be 
shaved  from  each  side  of  the  exposed  bone  until  a cunei- 
form cavity  of  the  desired  size  and  shape  has  been  jiroduced. 

If  an  attempt  be  made  to  remove  a large  wedge  at  once, 
it  will  be  found  that  the  chisel  is  apt  to  go  awry,  to  incline 
towards  the  straight  edge,  and  in  consequence  an  uncertain 
division  of  the  bony  tissue  is  made. 

It  is  not  well  to  attempt  to  prise  out  the  wedge  of  bone 
with  the  chisel.  The  bone  so  treated  is  apt  to  split,  or  the 
chisel  may  be  broken.  The  wedge  can  be  removed  better 
with  forceps  aided  by  an  elevator. 

After  the  bone  has  been  dealt  with,  the  periosteal  flaps 
may  be  brought  together  by  a few  fine  catgut  sutui-es.  The 
skin  wound  should  not  be  too  completely  closed,  but  room 
shall  be  left  for  drainage. 
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CHAPTER  n. 

Osteotomy  for  Faulty  Ankylosis  of  the  Hip-joint. 

This  measure  is  carried  out  in  certain  cases  of  rigid  anky 
losis  of  the  hip-joint,  resulting  from  disease,  in  which  the 
limb  has  assumed  a faulty  position  and  all  milder  methods 
of  treatment  have  failed.  In  the  most  usual  deformity  the 
thigh  is  flexed,  adducted,  and  a little  rotated  in.  The 
object  of  the  operation  is  to  bring  the  limb  straight.  The 
possibility  of  securing  a movable  joint  at  the  same  time 
may  or  may  not  be  contemidated  by  the  operator. 

1.  Through  llic  IVcck  of  llie  Femur  (Fig.  70,  a). 
This  operation  is  best  ]ierformed  with  the  osteotome. 

The  Operation. — The  patient  lies  upon  the  sound  hip, 
and  the  surgeon  stands  to  the  outer  side  of  the  limb.  An 
assistant  steadies  the  thigh  and  pelvis. 

A longitudinal  incision  about  three-fourths  of  an  inch 
in  length  is  made  just  above  the  great  trochanter  and  in 
the  axis  of  the  neck  of  the  bone.  The  knife  is  carried  well 
dow'n  to  the  bone.  The  osteotome  follows  the  knife,  and  on 
reaching  the  femur  is  turned  on  its  axis  so  that  its  cutting 
edge  is  at  right  angles  to  the  axis  of  the  neck. 

A few  blows  from  the  mallet  will  suffice  to  divide  the 
bone.  These  operations  as  here  described  are  carried  out 
by  the  subcutaneous  method  ; but,  as  has  been  already  ob- 
served, the  surgeon  need  not  be  sparing  of  his  incision,  nor 
of  the  exposure  of  the  deeper  parts,  if  only  he  has  taken 
care  to  avoid  the  possibility  of  wound  infection. 

2.  Thi'oiigli  tlie  Shaft  ot  the  Femur  below  the 
Trochanters. — The  osteotomy  is  carried  out  precisely  as 
in  the  procedure  just  described. 

The  incision  is  longitudinal,  is  placed  over  the  outer 
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aspect  of  the  femur,  and  about  at  the  level  of  the  lesser 
trochanter. 

The  osteotome  is  introduced, 
and  the  bone  is  divided  immediately 
below  the  lesser  trochanter  and  in 
a line  at  right  angles  to  the  shaft 
of  the  femur  (Fig.  70). 

Comment. — In  these  situations 
the  bone  should  be  divided  com- 
pletely. It  should  not  be  partially 
cut  through  and  then  fractured, 
lest  dangerous  splinters  of  bone  be 
produced.  The  assistant  therefore 
should  be  careful  how  he  holds 
the  limb,  and  how  he  brings 
pressure  to  bear  uiion  the  parts 
which  are  being  divided. 

Of  the  two  methods  described — 
viz.  that  of  division  of  the  neck, 
and  that  of  division  of  shaft — the 
latter  may  be  said  in  general  terms  to  be  the  better, 
certainly  the  simpler  and  the  easier  operation.  ^ 


Fig.  70.— OSTEOTOMY  EOIl 
EAULTY,  ANKYLOSIS  OE 
THE  HIP. 

A,  Intracapsular ; B,  Fx- 
tracajisiilar. 


It  is 


CHAPTER  III. 


Osteotomy  for  Oenu  Valgum. 


Aiintoniical  Points. — In  the  severer  forms  of  genu 
valgum — and  it  is  in  these  only  that  osteotomy  is  practised 

— there  is  a great  increase  in 
the  size  and  depth  of  the  in- 
ternal condyle.  This  is  due — 
as  has  been  shown  by  Mickulicz  ^ 
— to  an  increase  in  the  diaphy- 
sis  of  the  bone  rather  than  in 
the  epiphysis  (Fig.  71). 

Tlie  epiphyseal  line  is  about 
on  a level  with  the  tubercle  for 
the  adductor  magnus  tendon. 
The  trochlear  surface  of  the 
femur  belongs  to  the  epiphysis. 

A ti’ansverse  section  of  the 
femur  about  the  epiphyseal  line, 
will  show  that  the  outer  part  of 
the  bone  is  much  more  exten- 
sive than  the  inner  part,  and 
this  disproportion  is  continued 
for  some  little  distance  up- 
wards in  the  less  expanded 
part  of  the  bone  (Fig.  72). 
The  medullary  canal  ceases  some 

A,  Line  of  ejjiphysis ; B,  Trans-  -^yay  above  the  point  at  which 
verse  line  drawn  at  level  of  p . -i  .j 

adductor  tubercle;  0,  Line  of  of  the  bone  widens 

Macewen’s  operation.  out  to  foi’m  the  condyloid  ex- 

tremity. Indeed,  none  of  these 
operations  concerns  the  canal. 

The  following  operations  will  be  described  : — 


THE  LOWER  END  OF  A DE- 
FORMED FEMUR,  FROM  AN 
EXTREME  CASE  OF  GENU 
VALGUM. 
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1.  Osteotomy  of  the  shaft  of  the  femur  from  the  outer 
side. 

2.  Macewen’s  supracondyloid  operation. 

1.  Osicofoniy  of  flic  Shaft  of  the  Femur  from 
fhe  Outer  Side. — Tlie  patient  lies  upon  the  hack,  with 
the  knee  flexed  over  a sand  bag,  upon  which  the  limb  is 
made  to  rest  securely.  The  surgeon  should  stand  to  the 
inner  side  of  the  limb — i.e.,  between  the  patient’s  legs.  An 
assistant  standing  opposite  to  him  steadies  the  limb. 

The  thigh  being  adducted  so  as  to  well  expose  the  outer 
surface  to  the  operator  (as 
he  stands  to  the  inner 
side  of  the  knee-joint),  an 
incision  about  one  inch  in 
length  is  carried  down  to 
the  bone  at  a point  about 
two  inches  above  the  ex- 
ternal condyle.  The  in- 
cision is  made  upon  the 
outer  side  of  the  thigh,  is 
transverse- — i.e.,  at  right 
angles  to  the  long  axis  of 
the  femur — and  may  be 
made  in  one  cut.  The 
knife  passes  through  the 
ilio-tibial  process  of  the  fascia  lata,  and  runs  in  front  of 
the  biceps  muscle. 

When  the  knife  is  withdrawn  the  osteotome  is  inserted, 
and  the  limb — no  longer  adducted — is  firmly  planted  upon 
the  sand  bag.  The  osteotome  is  made  to  ti’averse  the  shaft 
transversely.  As  the  outer  part  of  the  bone  is  here  thicker 
than  the  inner  part,  it  Avill  be  found  that  when  two-thirds 
of  the  shaft  have  been  divided  the  bone  can  usually  be  quite 
readily  fractured. 

• It  is  essential  that  the  division  be  extensive  enoush, 
and  that  no  premature  and  violent  attempts  be  made  to 
complete  the  division  of  the  bone; 

2.  HlaccAveii's  Stipi'acondyloid  Operation. — 

The  patient  lies  upon  the  back,  close  to  the  edge  of  the 


Fig.  72.— TRANSVERSE  SECTION  OF  THE 
FEMUR  ABOUT  THE  LEVEL  OF  THE 
EPIPHVSEAL  LINE,  SHOWING  THE 
TRIANGULAR  OUTLINE  OF  THE  BONE. 
A,  p,  E,  I,  Anterior,  posterior,  ex- 
ternal, and  internal  surfaces. 
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table.  Both  hip  and  knee  are  flexed  ; the  thigh  is  abducted 
and  rests  upon  its  outer  side.  The  knee  is  well  fixed  upon 
the  sand-pillow.  The  surgeon  places  himself  upon  the 
outer  side  of  the  limb. 

A sharp-pointed  scalpel  is  introduced  on  the  inside  of 
the  thigh,  at  a point  where  the  two  following  lines  meet — 
one  drawn  transversely,  a finger’ s-breadth  above  the  superior 
tip  of  the  external  condyle,  and  a longitudinal  one  drawn 
half  an  inch  in  front  of  the  adductor  magnus  tendon.  The 
scalpel  here  penetrates  at  once  to  the  bone,  and  a longi- 
tudinal incision  (Fig.  73,  a)  is  made,  sufficient  to  admit  the 
lai’gest  osteotome.  Before  withdrawing  the  scalpel,  the 
osteotome  is  slipped  by  its  side  until  it  reaches  the 
bone. 

The  scalpel  is  withdrawn,  and  the  osteotome,  which 
was  introduced  longitudinally,  is  now  turned  ti-ansversely 
in  the  direction  required  for  the  osseous  incision  (Fig.  7 3,  b). 

The  osteotome  is  then  driven  through  the  bone  in 
various  pre-arranged  directions  until  the  division  is  nearly 
complete. 

After  a certain  amount  of  the  bone  has  been  divided, 
a finer  instrument  may  replace  the  one  first  employed. 

It  is  desirable  to  complete  all  the  work  intended  by  any 
one  osteotome  before  removing  it  from  the  wound. 

When  the  operator  thinks  that  the  bone  has  been 
sufficiently  divided,  the  osteotome  is  laid  aside  and  a 
sterilised  sponge  is  placed  over  the  wound.  While  the 
surgeon  holds  the  sponge,  he  at  the  same  time  employs 
that  hand  as  a fulcrum ; with  the  other  he  grasps  the  limb 
lower  down,  using  it  as  a lever,  and  jerks  if  the  bone  be 
hard,  or  bends  slowly  if  the  bone  be  soft,  in  an  inward 
direction,  when  the  bone  will  snap  or  bend  as  the  case 
may  be. 

Neither  sutures  nor  drainage-tubes  are  required. 

Comment. — The  highest  part  of  the  articular  surface  of 
the  femur  is  a good  guide  to  the  level  of  the  lowest  part  of 
the  incision. 

Great  care  must  be  taken  that  the  line  of  the  bone 
incision  is  appreciated  and  accurately  followed. 
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Foi’  a .short  distance  above  the  condyles  tlie  femur  has 
a much  thicker  outer  than  inner  border;  in  many  instances 
the  outer  is  twice  as  thick  as  the  inner. 

If  the  form  of  the  bone  be  not  borne  in  mind,  the  sur- 
geon may  think  that  he  has  divided  it  sufficiently,  and  yet 
he  may  find  that  it  will  not  yield,  owing,  in  most  cases,  to 
the  posterior  and  outer  part  re- 
maining intact. 

In  young  subjects  up  to  fifteen 
or  sixteen,  the  division  of  the 
internal  two-thirds  of  the  bone 
will  usually  suffice,  the  remainder 
being  broken  ; but  in  adults,  espe- 
cially when  the  bone  is  hard  and 
brittle,  the  section  should  be  more 
complete,  and  as  little  fracturing 
should  be  attempted  as  is  pos- 
sible. 

In  children  one  osteotome  will 
suffice  for  the  division  of  the 
bone. 

If  care  be  not  exercised,  it  is 
possible  for  the  femur  to  be  split 
longitudinally. 

The  incision  employed  is  above 
the  level  of  the  articular  liga- 
ments. 

The  cut  in  the  soft  ]>arts  may 
be  made  transversely,  and  be  so 
placed  as  to  correspond  to  the  intended  bone  incision.  By 
this  means  the  osteotome  is  more  readily  introduced  and 
more  easily  re-inserted  should  it  be  accidentally  removed 
during  the  operation.  The  transverse  incision  spares  the 
soft  parts  from  a certain  amount  of  bruising  And  disturb- 
ance, but  it  does  not  favour  so  complete  a subcutaneous 
method. 

Although  the  synovial  pouch  of  the  knee-joint  reaches  as 
high  as  the  level  of  the  bone  incision,  it  is  not  in  the  way 
of  the  actual  wound  itself,  since  it  tapers  to  the  middle  line 


Fig.  73.  — it.vcEWEN’s 
OPERATION  FOR  GENU 
VALGUM. 

Skin  incision ; b,  Oste- 
otome incision ; c,  Epi- 
pliyseal  line ; n,  Inner 
condyle. 
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as  it  ascends.  A certain  amount  of  fat  intervenes  between 
the  synovial  pouch  and  the  bone,  and  the  osteotomy  cut  is 
posterior  to  the  pouch. 

The  wound  is  above  the  superior  internal  articular 
artery,  and  below  and  anterior  to  the  anastomotica  magna. 
Bleeding  from  this  vessel  has,  however,  been  reported  as 
occurring  during  the  operation. 
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CHAPTER  IV. 

Cuneiform  Osteotomy  for  Inveterate  Club-Foot. 

In  this  operation  a wedge-shaped  piece  of  bone  is  removed 
from  the  outer  side  of  the  foot  at  the  site  of  the  medio- 
tarsal  joint. 

Si*e  of  tlic  Wcdg-e. — The  dimensions  of  the  por- 
tion of  bone  removed  must  of  necessity  depend  upon  the 
degree  of  the  deformity.  In  talipes  equino-varus  the  base 
of  the  wedge  is  at  the  outer  side  of  the  foot,  and  is  mainly 
represented  by  the  cuboid ; the  apex  will  be  at  the  scaphoid 
bone,  the  distal  side  of  the  wedge  will  be  represented  by  a 
line  at  right  angles  to  the  metatarsal  bones,  and  the 
proximal  side  by  a line  at  right  angles  to  the  long  axis 
of  the  os  calcis. 

An  important  addition  to  the  removal  of  the  wedge  con- 
sists in  a simple  division  of  the  neck  of  the  astragalus, 
performed  through  a separate  incision  on  the  inner  side  of 
the  latter.  Pei'fect  position  of  the  foot  can  be  secured  by 
this  combined  operation. 

In  some  instances  the  wedge  is  composed  of  jJortions  of 
the  astragalus,  os  calcis,  scaphoid,  and  cuboid — the  last- 
named  bone  predominating.  In  rarer  cases  it  is  found  to 
contain  portions  of  every  one  of  the  tarsal  bones  and  the 
bases  of  the  four  outer  metatarsal  bones  also. 

Operation  for  Talipes  Tqiiino-Variis. — The 
patient  is  placed  upon  the  back,  with  the  hip  and  knee 
a little  flexed,  and  the  sole  of  the  foot  resting  upon  a sand 
pillow  on  tlie  table.  The  surgeon  stands  to  the  outer  side 
of  the  limb,  and  an  assistant  opposite  to  him  grasps  the  foot 
and  leg,  and  steadies  the  extremity  or  moves  it  as  required. 
The  operation  is  usually  canled  out  as  follows  : — 

The  outer  surface  of  the  foot  having  been  well  exposed. 
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and  tlie  cuboid  defined,  an  oval  piece  of  skin  is  excised  from' 
the  outer  side  of  the  foot  over  that  bone.  The  long  axis  of 

the  oval  will  be  in  the  long  axis  of  the  foot,  and  will  be 

equal  in  extent  to  the  base  of  the  wedge  of  bone  to  be 

removed.  Tliis  piece  of  skin  will  include  the  mass  of 


Fig.  74.— EXTREME  TALIPES  VARUS,  WITH  DEFORMITY  OF  BONES  OF 

TARSUS. 

Tlie  black  line  indicates  the  outer  incision,  the  dotted  lines  the 
wedge  of  bone  to  be  removed. 


thickened  epidermis  and  the  bursa  which  are  usually  found 
over  the  cuboid 

The  inner  side  of  the  foot  is  now  exposed,  and  at  the 
“ stereotyped  crease  of  skin,”  and  in  a line  over  the 
astragalo-scaphoid  , joint,  a vertical  cut  is  made  (from 
dorsum  to  sole)  of  sufficient  length  to  include  the  thick- 
ness of  the  scaphoid  bone.  At  this  incision  will  fall  the 
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apex  of  the  wedge  ; its  base  is  represented  by  the  part  from 
which  the  skin  has  been  already  removed. 

The  foot  is  now  firmly  fixed  so  as  to  bring  the  dorsum 
well  into  view,  and  with  an  elevator  the  tendons  and  all  the 
soft  parts  are  raised  from  the  dorsum  of  the  tarsus.  The 
elevator  is  introduced  through  the  outer  incision,  and  the 
surgeon  works  from  without  inwards.  The  instrument 
must  be  kept  close  to  the  bone,  and  the  area  to  be  I’epre- 
sented  by  the  wedge  must  be  laid  entirely  bare. 

In  the  same  way  the  tissues  are  cleared  from  the  under 
surface  of  the  tarsus  as  far  as  possible,  so  that  with  the 
chisel  or  osteotome  a bony  wedge  can  be  cut.  This  wedge 
has  its  base  outwards  and  the  apex  at  the  scaphoid  bone 
(Fig.  71).  The  wedge,  being  grasped  by  lion  forceps,  is 
further  cleared  with  the  scalpel  and  elevator  and  prized 
outwards.  The  operator  pays  no  attention  to  the  exact 
bones  removed — which  will  include  the  cuboid  and  parts  of 
the  cuneiform.  , 

The  wedge  can  usually  be  lifted  out  in  one  piece.  Any 
hcBinorrhage  having  been  dealt  with,  the  portions  of  the  foot 
are  brought  together ; and  if  the  deformity  be  not  fully 
corrected,  the  neck  of  the  astragalus  should  be  divided 
transversely  through  an  incision  made  on  the  inner  side. 

The  large  gap  should  now  be  well  washed  out  by  a 
stream  of  sterilised  water  from  a suitable  irrigator.  In  this 
way  all  bone  dust  and  debris  are  removed. 

The  wounds  are  closed  with  sutures,  and  a drain  may  be 
introduced  into  the  lower  parts  of  the  external  wound. 
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Excision  of  Joints  and  Bones. 

0 

Oeiicral  Coii«!>i4lci':itioiis. — By  the  teroi  “excision 
of  a joint  ” is  implied  the  removal  of  the  articular  extremi- 
ties of  the  bones  entering  into  the  formation  of  the  joint, 
together,  necessarily,  with  the  cartilage  and  synovial  mem- 
brane, the  procedure  being  carried  out  with  the  least 
possible  amount  of  injury  to  the  surrounding  soft  parts. 

This  definition,  while  it  applies  precisely  to  the  usual  ex- 
cisions of  the  knee  and  elbow,  is  allowed  also  to  include  the 
usual  excisions  of  the  hip  and  shoulder  in  which  only  the 
articular  extremity  of  the  long  bone  forming  the  joint  is 
completely  removed. 

By  excising  a joint  it  is  often  possible  to  preserve  a limb 
which,  but  for  this  operation,  would  be  subjected  to 
amputation. 

The  excision  of  a bone  may  apply  either  to  the  complete 
removal  of  a bone  together  with  its  articular  extremity,  e.ff. 
the  inferior  maxilla  ; or  to  the  removal  of  a portion  of 
a bone,  e.ff.  the  diaphysis  of  the  humerus,  or  the  acromial 
end  of  the  clavicle. 

liisti'iimciitM  Employed. — The  following  is  a list  of 
the  instruments  that  may  be  required  in  an  excision 
operation  : — 

Scalpels.  Bistouries  (blunt  and  sharp  pointed). 

Dissecting  and  artery  forceps.  Pressure  forceps. 

Scissors.  " Bone  forceps.  Sequestrum  forceps. 

Pi’obes ; directors. 

Excision  knives. 

Ivory  or  metal  spatulie.  Retractors  of  various  kinds. 

Lion  forceps. 

Periosteal  elevators.  Rugines. 
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Saw.s  of  various  kinds. 

Chisels  and  mallet. 

Bone  gouges.  Sharp  spoons. 

General  Coiulitions  of  Excision  Operations. 

— In  performing  excision  of  a joint,  the  following  general 
points  are  to  be  observed  : — 

1.  The  whole  of  the  diseased  tissue  must  be  removed. 

2.  The  amount  of  the  bone  removed  must  be  limited  by 
such  common  surgical  requirements  as  are  necessary  to 
ensure  the  prospect  of  a useful — or,  at  least,  not  utterly 
useless- — limb. 

•3.  The  soft  parts  must  be  as  little  disturbed  as  possible. 

4.  It  is  important  in  young  subjects  that  the  active 
epiphysis  be  not  destroyed,  lest  a greatly  shortened  limb 
I’esult — a matter  of  infinite  consequence  in  the  lower 
extremity. 

5.  The  bones  must  be  so  divided  as  to  be  adapted  to 
the  purposes  of  the  new  articulation,  or  be  favourable  for 
ankylosis  in  a good  position. 

Tlie  Open  ITIetliod  and  tlie  Snhperiosteal 
Hletliod. — The  excision  of  a joint  may  be  carried  out  by 
either  of  the  two  methods  just  named. 

2'he  Open  Method. — In  the  open  method  the  bones  are 
exposed  through  the  simplest  and  most  direct  incision  j the 
soft  parts  are  disturbed  as  little  as  is  possible ; any  tendons 
which  may  be  attached  to  the  bones  to  be  excised  are  not 
cut  through,  but  are  peeled  off  or  separated  from  their 
point  of  attachment.  The  ligaments  of  the  joint,  or  certain 
of  them,  can  hardly  escape  division. 

The  bones  are  protected,  and  are  sawn  off,  but  no  cai’e 
is  taken  to  separate  and  preserve  the  periosteum  which  is 
attached  to  them. 

- The  Suhperioetecd,  Method. — In  the  subperiosteal  method 
the  articular  ends  of  the  bones  are  exposed,  ])robably 
through  a similar  incision  to  that  observed  in  the  open 
method.  The  object  of  the  opei’ator,  however,  is  to  save 
if  possible  the  whole  of  the  periosteum  of  tlie  involved 
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district,  and  at  the  same  time  to  preserve  the  capsular 
ligament  intact. 

Tlie  osseous  tissue  to  be  removed  is  shelled  out  from 
within  this  investment  of  periosteum  and  ligament.  The 
capsule,  and  the  periosteum  into  which  it  extends  aboye 
and  below,  are  divided  in  one  vertical  incision.  The  gap 
made  is  enlarged  ; the  bones  are  decorticated ; they  are 
stripped  of  periosteum,'  but  at  the  same  time  the  con-  \ 


Fig.  75.— DIAGRAM  TO  ILLUSTRATE  THE  SUBPERIOSTEAL  METHOD  OP 

RESECTION. 

H Humerus;  u.  Ulna;  a,  Anterior  ligament;  b,  Posterior  ligament ; 
c.  Periosteum ; d,  Capsulo-periosteal  sheath  sejiarated  by  the  rugme. 
(The  lines  of  the  saw-cuts  are  shown.) 

nections  between  that  membrane  and  the  capsule  of  the 
joint  are  not  disturbed. 

A<lvantng:es  and  disadvantag;cs  of  llu?  Sul»- 
poi-iostoal  McfUod.-^The  advantages  claimed  for  the 
subperiosteal  method  are  the  following  : — 


CHAP.  V.] 


EXCISION  OF  JOINTS. 


219 


(a)  The  ])eriosteum  being  presei'ved,  new  l)one  is  formed 
to  x’eplace  that  which  has  been  removed. 

(b)  The  capsule-  of  the  joint  is  preserved,  and  the  con- 
nections of  the  ligaments  ai’e  not  severed ; the  new  arti- 
culation is  therefore  likely  to  be  all  the  stronger. 

(c)  The  connections  of  the  tendons  with  the  periosteum 
are  not  disturbed,  and  greater  muscular  strength  is  con- 
sequently given  to  the  new  joint. 

(cl)  There  is  much  less  hsemorrhage,  the  chief  area  of 
the  operation  being  subperiosteal. 

(e)  Planes  of  connective  tissue  are  not  opened  up,  and 
the  cavity  left  after  the  removal  of  the  bones  is  limited  and 
circumscribed  by  the  capsulo-periosteal  sheath. 

With  regard  to  these  claims,  there  is  no  doubt  but  that, 
in  favourable  circumstances,  a large  quantity  of  new  bone 
is  produced  to  make  good  that  lost  by  the  operation. 

The  importance  of  the  periosteum  in  this  connection 
woidd  apjxear  to  be  paramount,  although  some  recent 
writers  have  adduced  evidence  in  support  of  the  view  that 
. the  bone-forming  functions  of  the  periosteum  have  been 
over-estimated. 

The  preservation  of  ligaments  and  tendinous  connections 
is  another  advantage  of  this  method — an  advantage  that  is 
substantial  and  definite. 

The  disadvantages  of  the  subperiosteal  operation  cannot, 
on  the  other  hand,  be  overlooked. 

The  measxire  is  admirable  in  theory,  but  it  does  not 
always  assume  so  immaculate  a position  in  practice. 

In  the  first  place  the  operation  is  often  impossible. 

The  detachment  of  the  periosteum  is  difiicult  and 
tedious.  The  student  who  attempts  a subperiosteal 
resection  for  the  first  time  upon  the  cadaver  will  find, 
especially  if  the  subject  be  old,  that  the  periosteum  is  not 
so  substantial  a membrane  as  is  sometimes  represented,  and 
that  its  separation  is  a matter  of  considerable  mechanical 
difficulty. 

The  operator  who  blindly  persists  in  following  this 
method  will  often  find  that,  after  much  valuable  time  has 
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been  exhausted,  he  has  bared  the  bone  of  periosteum,  but 
lias  left  that  membrane  in  shreds  and  holes. 

In  young  subjects  the  periosteum  is  thicker,  more 
active,  more  substantial,  and  more  easily  stripped  off.  It 
may  also  be  said  that  it  is  more  precious,  and  is  in  more 
need  of  being  preserved. 

In  cases  attended  by  chronic  inflammation  the  perios- 
teum is  generally  very  easily  detached,  but  in  .such  a 
condition  it  is  often  of  doubtful  value. 

It  may  be  said,  in  conclusion,  that  the  subperiosteal 
operation  is  excellent  in  theory,  but  is  only  excellent  in 
practice  in  a few  selected  cases. 
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Excision  of  the  Wrist. 

This  operation,  when  complete,  consists  in  the  removal  of 
the  whole  of  the  carpus,  the  lower  ends  of  the  radius  and 
ulna,  and  tlie  articular  extremities  of  the  metacarpus. 

Lord  ListorN  <)|>cratioii. — This  may  be  taken  as  a 
good  example  of  the  open  method  of  excision,  as  dis- 
tinguished from  the  subperiosteal  plan. 

The  operation  is  thus  described  by  Mr.  Jacobson,  the  I'adial 
incision  being  made  as  in  Fig.  76  : — “The  outer  incision  is 
planned  so  as  to  avoid  the  radial  artery,  and  also  the  tendons 
of  the  extensor  secundi  internodii  and  indicis.  It  commences 
above,  at  the  middle  of  the  dorsal  aspect  of  the  radius,  on  a 
level  with  the  styloid  process.  Thence  it  is  at  first  directed 
towards  the  inner  side  of  the  metacarpo-phalangeal  joint  of 
the  thumb,  running  parallel  in  this  course  to  the  extensor 
secundi  internodii ; but  on  reaching  the  line  of  the  radial 
border  of  the  second  metacarpal  bone  it  is  carried  downwards 
longitudinally  for  half  its  length,  the  radial  artery  being  thus 
avoided,  as  it  lies  a little  farther  out.  These  directions  will 
be  found  to  serve,  however  much  the  parts  may  be  obscured 
by  infiammatory  thickening.  The  tendon  of  the  extensor 
carpi  radialis  longior  is  next  detached  with  the  knife,  guided 
by  the  thumb-nail,  and  raised,  together  with  that  of  the 
extensor  brevior,  also  cut ; while  tlie  extensor  secundi 
internodii,  Avith  the  radial  artery,  is  thrust  somewhat  out- 
wards. The  next  step  is  the  sepai’ation  of  the  trapezium 
from  the  rest  of  the  carpus  by  cutting  forceps  applied  in  a 
line  with  the  longitudinal  part  of  the  incision,  great  care 
being  taken  of  the  radial  artery.  The  removal  of  the 
ti’apezium  is  left  till  the  rest  of  the  carpus  has  been  taken 
away,  when  it  can  be  dissected  out'without  much  difficulty. 
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whereas  its  iutiinate  relations  with  the  artery  and  neigh- 
l)ouring  parts  would  cause  much  trouble  at  an  earlier 
stage. 

“ The  liand  being  bent  back  to  relax  the  extensors,  the 
ulnar  incision  should  next  be  made  very  free,  by  entering 
the  knife  at  least  two  inches  above  the  end  of  the  ulna 
immediately  anterior  to  the  bone,  and  carrying  it  down 
between  the  bone  and  flexor  carpi  ulnaris,  and  on  in  a 
straight  line  as  far  as  the  middle  of  the  fifth  metacarpal 
bone  at  its  palmar  aspect.  The  dorsal  lip  of  the  incision  is 
then  raised,  and  the  tendon  of  the  extensor  carpi  ulnaris  cut 
at  its  insertion,  and  its  tendon  dissected  up  from  its  groove 
in  the  ulna,  care  being  taken  not  to  isolate  it  from  the 
integuments,  which  would  endanger  its  vitality.  The 
finger  extensors  are  then  sepai’ated  from  the  cai-jjus,  and 
the  doi’sal  and  internal  lateral  ligaments  of  the  wrist-joint 
divided,  but  the  connections  of  the  tendons  with  the  radius 
are  purposely  left  undistiu'bed. 

“ Attention  is  now  directed  to  the  palmar  side  of  the 
incision.  The  anterior  surface  of  the  ulna  is  cleared  by 
cutting  towards  the  bone  so  as  to  avoid  the  artery  and 
nerve,  the  articulation  of  the  pisiform  bone  oj^ened,  if  that 
has  not  been  already  done  in  making  the  incision,  and  the 
flexor  tendons  separated  from  the  cai’pus,  the  hand  being 
depressed  to  relax  them.  While  this  is  being  done,  the 
knife  is  arrested  by  the  unciform  process,  which  is  clipped 
through  at  its  base  with  pliers. 

“ Care  is  taken  to  avoid  carrying  the  knife  farther  down 
the  hand  than  the  bases  of  the  metacarpal  bones,  for  this, 
besides  inflicting  unnecessary  injuiy,  would  involve  risk  of 
cutting  the  deep  palmar  ai'ch.  The  anterior  ligament  of 
the  wrist-joint  is  also  divided,  after  which  the  junction 
between  the  carpus  and  metacarpus  is  severed  with  cutting 
pliers,  and  the  carpus  extracted  from  the  ulnar  incision 
with  .sequestrum  forceps,  and  by  touching  with  the  knife 
any  ligamentous  connections. 

“ The  hand  being  now  forcibly  everted,  the  articular  ends 
of  the  radius  and  ulna  will  protrude  at  the  ulnar  incision. 
If  they  appear  sound,  or  very  superhcially  affected,  the 
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articulai’  surfaces  only  are  removed.  The  ulna  is  divided 
obliquely  with  a small  saw,  so  as  to  take  away  the  cartilage- 
covered  rounded  part  over  which  the  radius  sweeps,  while 
the  base  of  the  styloid  process  is  retained.  The  ulna  and 
radius  are  thus  left  of  the  same  length,  which  greatly  jiro- 
motes  the  symmetry  and  steadiness  of  the  hand,  the  angular 
interval  between  the  bones  being  soon  filled  up  with  fresh 
ossific  deposit.  A thin  slice  is  then  sawn  off  the  radius 


Fig.  76.— EXCISION  OP  THE  WRIST. 


(lister’s  INCLSION.) 


parallel  with  the  articular  sux’face.  For  this  it  is  scarcely 
necessary  to  disturb  the  tendons  in  their  grooves  on  the 
back,  and  thus  the  extensor  secundi  internodii  may  never 
appear  at  all. 

“ This  may  seem  a refinement,  but  the  freedom  with 
which  the  thumb  and  fingers  can  be  extended,  even  within 
a day  or  two  of  the  operation,  when  this  point  is  attended 
to,  shows  that  it  is  important.  The  articular  facet  on  the 
ulnar  side  of  the  bone  is  then  clipped  away  with  forceps 
applied  longitudinally. 

“ If  the  bones  prove  to  be  deeply  carious,  the  pliers  or 
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gouge  may  be  used  with  the  greatest  freedom.  The  meta- 
carpal bones  are  next  dealt  with  on  the  same  princiide,  each 
being  closely  investigated — the  second  and  third  being  most 
readily  reached  from  the  radial,  the  fourth  and  fifth  from 
the  ulnar  side.  If  they  seem  sound,  the  articular  surfaces 
only  are  clipped  off,  the  lateral  facets  being  removed  by 
longitudinal  application  of  the  pliers. 

“ The  trapezium  is  next  seized  with  forceps  and  dissected 
out,  without  cutting  the  tendon  of  the  flexor  carpi  radialis, 
which  is  firmly  bound  down  in  the  groove  on  the  palmar 
aspect,  the  knife  Ijeing  also  kept  close  to  the  bone  to  avoid 
the  radial.  The  thumb  being  then  pushed  up  by  an  assist- 
ant, the  articular  end  of  the  metacarpal  bone  is  removed, 
'riiough  this  articulates  by  a separate  joint,  it  may  be 
effected,  and  the  symmetry  of  the  hand  is  promoted  by 
reducing  it  to  the  same  level  as  the  other  metacarpals. 

“ Lastly,  the  articular  surface  of  the  pisiform  is  clipped 
oft',  the  rest  being  left,  if  sound,  as  it  gives  insertion  to  the 
flexor  carpi  ulnaris  and  attachment  to  the  anterior  annular 
ligament.” 

Comment. — The  ulnar  incision  described  above  is  not 
absolutely  necessary,  and  the  amount  of  bone  removed 
must  entirely  depend  upon  the  extent  of  disease.  Thus  it 
may  be  possible  to  spare  most  of  the  second  row  of  carpal 
bones  with  the  pisiform  and  the  bases  of  the  metatarsus. 
The  less  bone  that  is  removed,  so  long  as  all  the  disease  is 
eradicated,  the  better  will  be  the  functional  result. 
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CHAPTER  VIL 
Excision  of  the  Elbow. 

This  operation  consists  in  the  removal  of  the  lower  end  of 
the  humerus  and  the  upper  extremities  of  the  radius  and 
ulna. 

Excision  tliroiig^li  a Posterior  Median 
Incision. — The  patient  lies  upon  the  back,  with  the  body- 
close  to  the  edge  of  the  table.  The  surgeon  stands  on  the 
side  that  is  to  be  operated  upon.  An  assistant  is  placed  on 
the  opposite  side  of  the  table — t.e.  upon  the  patient’s  sound 
side — and  holds  the  limb.  The  upper  arm  should  be 
vertical,  or  at  right  angles  to  the  surface  of  the  couch ; the 
elbow  should  be  a little  flexed,  and  the  forearm  be  carried 
across  the  patient’s  chest,  so  that  the  elbow  projects 
prominently  outwards.  In  dealing  with  the  right 
joint  the  operator  should  stand  by  the  patient’s  loins, 
and  in  dealing  with  the  left,  well  to  the  outer  side  of  the 
trunk,  A second  assistant,  standing  on  the  opposite  side, 
can  help  to  steady  the  limb  by  grasping  the  arm  and  fore- 
arm as  he  leans  over  the  body ; and  a third  helper,  placed 
to  the  surgeon’s  left,  should  be  prepared  to  assist  in  retract- 
ing the  divided  parts. 

In  this  attitude  it  will  be  understood  that  the  ulna 
and  olecranon  will  be  uppermost. 

NaiTow-bladed  rectangular  retractors  made  of  the 
stoutest  steel  are  requisite. 

(a)  The  Incision. — The  skin  incision  is  about  four 
inches  in  length,  is  in  the  long  axis  of  the  forearm,  and  is 
so  placed  as  to  cross  the  centre  of  the  olecranon  fossa  of  the 
humerus,  and  to  cross  the  centre  of  the  olecranon  process, 
and  then  follow  the  crest  or  posterior  border  of  the  ulna 
(f'ig.  77,  B). 
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The  centre  of  the  incision  should  correspond  to  the  tip 
or  summit  of  the  olecranon,  so  that  two  inches  of  the  cut 
will  be  over  the  humerus  and  two  inches  over  the  oleci-ahon 
and  ulna.  The  stout  short-bladed  excision  knife  may  be 
carried  at  once  down  to  the  bones,  cutting  on  to  the 
olecranon,  bisecting  the  triceps  tendon,  opening  the 

articulation  tln-ough  the  posterior 
ligament,  and  reaching  the  back 
of  the  humerus. 

As  the  cut  will  be  made  from 
“above  downwards,”  it  will  be 
seen  that  in  the  position  occupied 
by  the  limb  the  knife  will  cut  first 
upon  the  ulna,  which  is  uppermost, 
and  then  upon  the  humerus. 

(6)  Clearing  of  the  Olecranon 
and  the  Condyles  of  the  Humerus. 
— In  clearing  the  bones  for  ex- 
cision, the  following  rules  should 
be  observed  : — (1)  The  surgeon 
should  keep  the  knife  well  down 
upon  the  bone,  and  his  incisions 
should  be  short  and  made  with 
force,  and  the  edge  of  the  blade 
be  kept  turned  towards  the  bones. 
(2)  The  periosteum  should  be 
separated  to  as  great  an  extent 
as  is  possible,  and  all  ligamentous 
connections  should  be  spared.  The 
operator  should  aim  at  leaving  the  bones  absolutely  bare. 
(3)  The  rugine  and  the  elevator  should  be  freely  used,  while 
the  knife  is  employed  sparingly.  The  left  thumb-nail  must 
be  used  with  vigour  to  retract  the  tissues  as  soon  as  they 
are  separated,  and  the  surgeon  may  expect  that  the  thumb 
of  his  left  hand  will  remind  him  of  the  operation  for  many 
days  after.  Good  retractors  must  also  be  employed  at 
every  step.  The  main  feature  of  the  operation  is  the 
efficient  peeling  of  the  olecranon  and  the  irregularly-shaped 
humei’us. 


Fig.  77. — EXCISION  OF  THE 
ELBOW. 

A,  Eoux’s  incision;  B,  Me- 
dian vertical  incision. 
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The  inner  part  of  the  wound  is  first  dealt  with. 

The  inner  half  of  the  triceps  tendon  is  peeled  from  the 
olecranon  with  as  much  periosteum  as  possible.  The  hollow 
between  the  olecranon  and  the  internal  condyle  is  now 
cleared  until  that  process  of  bone  is  reached  and  is  left  bare 
and  projecting. 

If  the  operator  keep  close  to  the  bones,  and  observe  the 
three  rules  just  laid  down,  there  is  no  reasonable  danger  of 
wounding  the  ulnar  nerve.  The  internal  lateral  ligament 
is  stripped  oflf  from  both  humerus  and  ulna,  and  the 
periosteum  is  so  separated  as  to  carry  with  it  the  origin 
of  the  flexor  muscles. 

The  siu’geon  now  turns  to  the  outer  part  of  the  incision, 
separating  the  tissues  on  that  side  until  the  outer 
epicondyle  is  reached  and  laid  bai-e.  In  this  stage  of 
the  operation  the  outer  half  of  the  triceps  tendon  will 
be  separated  and  drawn  aside  without  severing  its  connec- 
tion with  the  deep  fascia  of  the  forearm,  the  anconeus  will 
be  raised  from  the  ulna,  the  external  lateral  ligament  and 
the  origin  of  the  mass  of  extensor  muscles  will  be  separated 
from  the  humerus,  and  the  supinator  brevis  will  be  turned 
well  aside.  Hei-e  again  strong  retractors  are  of  great 
service.  It  is  during  this  part  of  ■ the  procedure  that 
damage  may  be  done  to  the  posterior  interosseous  nerve. 

On  both  sides  of  the  humerus  the  muscular  origins 
should  not  be  stripped  otf  the  bone  higlier  than  is  required 
to  clear  the  latter  for  the  saw.  It  is  hardly  ever  necessary 
to  divide  the  bone  much  above  the  widest  part — i.e.  the 
level  of  the  epicondyles. 

The  bones  of  the  joint  are  now  free  of  one  another 
except  upon  their  anterior  aspect. 

(c)  Sawing  off  the  End  of  the  Ihtmerus, — The  elbow 
should  now  be  fully  flexed,  and  without  much  difficulty  the 
lower  end  of  the  humerus  can  be  made  to  project  into  the 
wound.  The  patient’s  hand  should  then  be  placed  in  the 
prone  position  upon  the  operating  table.  In  this  attitude 
it  can  be  firmly  held,  the  lower  ends  of  the  radius  and  ulna 
being  fixed  rigidly  upon  the  table.  The  assistant  who 
grasps  tjie  upper  arm  should  project  the  lower  end  of  the 
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humei’us  upwards.  The  portion  of  bone  is  now  cleared  of 
its  few  attachments  in  front,  and  is  bared  as  high  up  as  is 
necessary. 

The  surgeon  then  grasps  the  bone  with  lion  forceps  held 
in  the  left  hand  and  maintained  vertically,  as  if  he  would 
draw  the  bone  directly  upwards. 

A narrow  saw  with  a movable  back  is  applied  horizon- 
tally to  the  lower  extremity  of  the  bone  so  fixed,  and  the 
excision  of  the  humerus  is  completed. 

The  saw-line  generally  crosses  the  bone  at  right  angles  to 
its  long  axis,  and  just  below  the  tips  of  the  condyles. 

In  using  the  saw  a metal  retractor  or  spatula  should  be 
employed  to  hold  back  and  retract  the  soft  parts. 

{d)  Sawing  off  the  Ends  of  the  Radius  and  Ulna. — 
While  the  limb  is  in  the  same  position  the  assistant  who  is 
fixing  the  forearm  relaxes  his  hold,  and  forcing  tlie  bones  of 
that  part  of  the  limb  upwards,  makes  them  in  turn  pro- 
trude pi’ominently  into  the  wound.  The  ulna  is  grasped  with 
the  lion  forceps,  which  are  again  held  vertically,  as  if  to 
draw  the  bone  directly  upwards ; and  the  metal  spatula 
having  been  applied,  the  saw  is  applied  horizontally  to  the 
base  of  the  process,  a slice  of  the  upper  end  of  the  radius 
being  removed  at  the  same  time. 

The  wound  is  washed  out,  is  adjusted  with  sutures,  and 
a drainage-tube  is  inserted. 

Other  Forms  of  the  Operation. — The  incision 
most  usually  em]iloyed  when  the  operation  was  first  intro- 
duced-was  the  \-\-incision  of  Moreau. 

Subsequent  experience  has  condemned  every  form  of 
transverse  incision  in  this  operation, 

Ollier's  Operation  hy  the  Bayonet  Incision. — The  upper 
part  of  this  incision  is  vertical,  is  opposite  the  interval 
between  the  triceps  and  the  supinator  longus,  is  commenced 
2I  inches  above  the  joint-line,  and  runs,  down  to  the  tip  of 
the  outer  condyle. 

It  is  then  directed  obliquely  downward.s  and  inwards  to 
the  base  of  the  olecranon,  and  is  finally  made  to  follow  the 
posterior  border  of  the  ulna  for  1^  to  2 inches. 

A vertical  incision  about  one  inch  in  length  ds  made 
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over  the  internal  condyle.  Through  this  small  lateral 
incision  the  point  of  the  condyle  is  bared  and  the  attach- 
ment of  the  internal  ligament  separated. 

Turning  to  the  main  wound,  and  using  the  rugine 
rather  than  the  knife,  the  ojierator  decorticates  the 
external  condyle,  separating  the  external  lateral  ligament, 
exposes  the  head  of  the  radius,  detaches  the  triceps  tendon 
together  with  the  periosteum,  denudes  the  olecranon  and 
the  margins  of  the  sigmoid  cavity,  and  detaches  the  inser- 
tion of  the  brachialis  anticus. 

The  bones  of  the  forearm  are  now  luxated  forwards,  and 
are  divided  with  a fine  saw. 

The  inner  segment  of  the  humerus  is  in  the  next  place 
freed  of  all  its  attachments,  and,  the  bone  being  now  bare, 
the  saw  is  applied  and  the  required  section  made. 

After-treatment. — After  the  operation  the  limb  must 
be  placed  upon  a suitable  splint,  and  the  bones  so  adjusted 
that  the  greater  diameters  of  the  bony  surfaces  correspond 
and  do  not  cross.  The  hand  should  be  in  the  mid-position 
between  pronation  and  supination,  and  the  elbow  be 
very  slightly  bent — so  slightly  that  the  forearm  will  be 
nearer  to  the  extended  posture  than  to  the  position  it 
occupies  when  at  right  angles  to  the  arm.  The  precise 
angle  recommended  by  most  surgeons  is  an  angle  of  135®, 
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Excision  of  the  Shoulder. 

The  operation  known  by  this  name  consists  really  of  an 
excision  of  the  upper. end  of  the  humerus.  The  shoulder- 
joint  is  not  excised — or,  in  other  words,  that  portion  of 
the  scapula  which  supports  the  glenoid  fossa  is  not  sawn 
away  with  the  articular  segment  of  the  humerus.  Portions 
of  bone  may  be  gouged  from  the  glenoid  fossa,  but  more 
than  that  is  seldom  done.  The  operation  is  comparatively 
rarely  performed,  and  the  conditions  under  which  it  is 
carried  out  are  the  same  as  lead  to  excisions  of  otlier  joints. 
In  a few  instances  the  upper  end  of  the  humerus  has  been 
removed  for  a new  growth. 

To  the  greater  tuberosity  ai’e  attached  the  supraspinatus, 
infraspinatus,  and  teres  minor ; to  the  lesser  process  the 
subscapularis. 

1.  The  Operation  by  an  Anterior  Incision.— 

The  method  here  described  is  of  the  “ open  method  ” order. 
The  subperiosteal  opei’ation  is  dealt  with  in  the  section 
which  follows. 

The  patient  lies  upon  the  back,  close , to  the  edge  of  the 
table,  with  the  shoulders  well  raised. 

The  elbow  is  flexed,  and  is  carried  a little  from  the  side. 
The  assistant  who  holds  the  limb  sits  or  stands  by  the 
patient’s  loins.  The  surgeon  takes  up  a position  to  the 
outer  side  of  the  shoulder  and  faces  the  subject.  A second 
assistant  stands  behind  the  shoulder,  facing  the  operator. 
The  bony  points  about  the  joint  should  be  defined. 

(a)  The  Incision. — The  incision,  which  is  three  and  a 
half  to  four  inches  in  length,  commences  at  the  outer  side 
of  the  tip  of  the  coracoid  process,  and  is  carried  downwai’ds 
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and  a little  outwards  to  follow  the  inclination  of  the 
anterior  margin  of  the  deltoid  muscle  (Fig.  78,  a). 

The  knife  is  carried  straight  down  to  the  joint,  the 
coraco-acromial  arch  is  exposed,  and  the  capsule  of  the 
joint  laid  bare  in  the  line  of  the  incision.  The  biceps 
tendon  is  next  sought  for,  and  the  capsular  ligament  is 
opened  vertically  just 
to  the  outer  side  of  the 
tendon.  It  is  most  con- 
veniently incised  from 
below  upwards. 

(6)  Separation  of  the 
Outer  Margin  of  the 
Wound. — The  operator 
now  proceeds  to  clear 
the  tissues  from  the 
bone  upon  the  outer 
side  of  the  wound.  In 
the  case  of  the  right 
limb  this  will  be  the 
left  margin  of  the 
wound,  and  in  the  case 
of  the  left  limb  the 
right  margin. 

The  parts  are  well 
retracted  with  the  left 
thumb,  aided  when  re- 
quired by  retractors. 

The  surgeon  uses  a 

blunt-pointed  knife,  and  separates  the  soft  parts  from  the 
upper  end  of  the  humerus  by  cutting  on  to  the  bone. 

The  instrument  should  be  kept  as  close  to  the  bone  as 
possible.  As  the  separation  proceeds,  the  assistant  rotates 
the  humerus  inwards,  while  at  the  same  time  he  depresses 
the  elbow  and  forces  the  head  of  the  bone  forwards. 

The  surgeon  clears  the  capsule  from  the  outer  part  of 
the  bone,  and  on  reaching  the  external  tuberosity  severs 
the  insertions  of  the  supraspinatus,  infraspinatus,  and  small 
teres  muscles. 


Fig.  78.— EXCISION  OF  THE  SHOULDER. 
A,  Incisions  of  Bauclens,  Hneter,  and 
Ollier;  B,  Vertical  incision  of  Langen- 
beck  and  others ; c,  Morel’s  incision. 
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The  second  assistant  aids  in  retracting  the  soft  parts. 

(c)  Separation  of  the  Inner  Margin  of  the  Wound. — 
The  limb  is  restored  to  the  position  it  originally  occupied, 
and  the  surgeon  proceeds  to  clear  the  bone  upon  its  inner 
aspect  in  the  manner  just  described.  The  humerus  is 
rotated  outwards  as  he  proceeds ; and  when  the  lesser 
tuberosity  is  reached,  the  subscapularis  insertion  is  divided, 
and  the  attachment  of  the  capsule  beyond  it. 

In  this  stage  care  must  be  taken  of  the  biceps  tendon, 
which  should  be  drawn  aside. 

{d)  Cleanng  of  the  Neck  of  the  Bone. — The  biceps 
tendon  is  displaced  inwards.  The  elbow  is  flexed,  and  the 
arm  is  held  vertically  {i.e.  at  right  angles  to  the  table),  and 
is  thrust  upwards  so  that  the  head  of  the  bone  is  rtiade  to 
project  through  the  wound.  The  posterior  part  of  the  neck 
of  the  bone  is  cleared,  and  the  parts  are  prepared  for  the 
passage  of  the  saw. 

(e)  Excision  of  the  Head  of  the  Humerus. — The  head 
of  the  bone  is  seized  with  lion  forceps  held  in  the  surgeon’s 
left  hand,  and  the  bone  is  sawn  through  with  either  a 
small  Butcher’s  saw  or  a thin  saw  with  a movable  back. 
The  saw-cut  should  incline  from  without  very  slightly 
downwards  and  inwards,  so  that  no  sharp  end  may  be 
left  which  might  press  upon  the  axillary  vessels  or 
nerves. 

In  .sawing  the  left  humerus  the  surgeon  stands  facing 
the  patient ; in  dealing  with  the  right  he  will  find  it  more 
convenient  to  stand  behind  the  shoulder  (by  the  patient’s 
head).  While  the  saw  is  being  used,  the  soft  jiarts  must 
be  protected  by  metal  spatulje. 

(/)  The  glenoid  cavity  is  examined,  and  its  diseased 
surface  gouged  away.  The  skin  incision  is  closed  with 
sutures,  and  the  limb  placed  in  position. 

It  should  be  noted  that,  so  long  as  all  diseased  bone  and 
synovial  membrane  is  removed,  the  insertions  of  the  rotator 
muscles  should  be  interfered  with  as  little  as  possible.  It 
is  unnecessary  to  force  the  humeral  head  out  into  the 
wound,  as  it  may  be  divided  with  a chisel  as  it  lies  in 
position.  The  synovial  pouches  in  connection  with  the 
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subscapularis  and  biceps  muscles  should  be  carefully  dis- 
sected out. 

Comment. — This  procedure  can  claim  to  be  the  best  and 
the  most  generally  adopted  method  of  excising  the  shoulder. 

Langenbeck’s  incision  is  placed  more  to  the  outer  side, 
and  has  for  its  starting-point  the  acromio-clavicular  joint 
(Fig.  78,  B). 

2.  The  Subperiosteal  Operation. — The  patient 
is  placed  in  the  same  position  as  in  the  last  operation.  The 
ai-m  lies  by  the  side.  The  same  incision  is  made.  The 
capsule  is  exposed  and  the  biceps  tendon  discovered. 

The  capsule  is  incised  vertically  to  the  outer  side  of  the 
biceps  tendon,  and  the  incision  is  carried  downwards 
through  the  periosteum  on  the  neck  of  the  bone  as  far  as 
the  intended  saw-cut.  The  knife  is  now  laid  aside  for  the 
rugine  and  elevator.  Commencing  at  the  outer  segment  of 
the  wound,  the  surgeon  separates  all  the  soft  parts  from 
the  bone,  detaching  the  periosteum,  the  capsular  ligament, 
and  the  muscular  insertions  in  one  continuous  and  unbroken 
layer.  The  rugine  is  worked  upwards  and  downwards. 
The  arm  is  rotated  inwards  gradually,  and  is  at  the  same 
time  abducted  and  the  head  of  the  bone  pushed  upwards 
and  forwards.  The  greater  tuberosity  is  reached  and 
cleared,  and  the  bone  freed  as  far  as  possible  beyond  it. 
In  clearing  the  outer  part  of  the  humerus,  the  surgeon 
should  stand  facing  the  patient  while  dealing  with  the 
right  limb,  and  behind  the  shoulder- — i.e.  close  to  the  head 
— while  treating  the  left  limb. 

In  the  process  the  thumb  and  suitable  steel  retractors 
must  be  vigorously  employed  to  draw  back  the  sepai’ated 
tissues. 

The  next  step  consists  of  clearing  the  lesser  tuberosity 
and  the  inner  part  of  the  neck  of  the  bone.  Like  measures 
are  adopted.  As  the  surgeon  progresses,  the  limb  is 
rotated  outwards,  the  arm  is  abducted,  and  the  head  of  the 
humerus  is  thrust  upwards  and  forwards. 

In  this  part  of  the  operation  the  surgeon  stands  facing 
the  patient  when  excising  the  left  bone,  and  behind  the 
shoulder  when  operating  upon  the  right  side. 
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The  head  of  the  bone  is  now  thrust  out  of  the  wound, 
and  the  neck  is  cleared  of  any  remaining  ligamentous  or 
periosteal  attachments. 

The  excision  of  the  head  is  carried  out  in  the  manner 
already  described. 

Comment. — The  deltoid  flap  which  was  once  so  much 
made  use  of  is  shown  in  Fig.  78,  c.  This  form  of  operation 
has  the  advantages  of  being  easy  of  performance  and  of 
well  exposing  the  parts  of  the  joint.  It  has  the  over- 
whelming disadvantage  of  destroying  the  function  of  the 
deltoid  muscle. 
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Excisions  of  the  Toes,  Metatarsus,  and  Tarsus. 

The  general  as  well  as  the  detailed  observations  that  apply 
to  the  fingers  and  metacarpus  apply  also  to  the  correspond- 
ing parts  of  the  foot. 

1.  X'lie  AMlrag:aliis. — The  patient  lies  upon  the  back, 
and  the  foot  is  so  placed  as  to  extend  beyond  the  end  of 


Fig.  79. — A,  E.xcision  of  astragalus  (outer  incision) ; B,  E.xcision  of  ankle 
(outer  incision) ; c,  Excision  of  os  calcis. 

the  table.  It  must  be  held  by  an  assistant,  who  can 
manipulate  it  as  directed. 

Two  incisions,  external  and  internal,  are  made.  The 
outer  incision  is  about  two  and  a half  inclies  in  length,  runs 
parallel  with  and  just  posterior  to  the  tendon  of  the 
peroneus  tertius,  and  commences  a line  or  so  above  the 
level  of  the  articular  margin  of  the  tibia  (Fig.  79,  a). 
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A second  and  much  shorter  cut  starts  from  the  centre 
of  the  principal  incision,  is  placed  at  right  angles  to  it,  and 
ends  immediately  below  the  tip  of  the  outer  malleolus. 
The  two  slight  flaps  thus  defined  are  turned  aside,  and  the 
bone  exposed  in  the  interval  between  the  peroneus  tertius 
and  peroneus  brevis  tendons. 

The  foot  is  well  extended  and  inverted,  and  the  liga- 
ments  which  connect  the  bone  with  the  fibula,  tibia, 
scaphoid,  and  os  calcis  are  divided  so  far  as  they  can  be 
reached  from  the  outer  side.  Retractors  are  used  to 
protect  the  tendons,  etc. 

The  inner  incision  is  about  two  inches  in  length,  and, 
starting  from  just  below  the  tip  of  the  inner  malleolus,  is 
carried  forwards  and  upwards  just  in  front  of  the  anterior 
margin  of  that  bone.  It  will  be  curved,  therefore,  with  the 
concavity  backwards  (Fig.  80,  a). 

The  remaining  ligaments  that  hold  the  astragalus  are 
now  divided  from  the  inner  side. 

The  siu’geon  turns  finally  to  the  outer  wound,  and  while 
the  foot  is  inverted  and  extended,  grasps  the  astragalus 
with  lion  forceps  in  a vertical  direction,  and  as  Farabeuf 
expresses  it,  “ whips  it  out  like  a molar.” 

The  wound  will  need  to  be  drained,  and  the  limb  to  be 
firmly  secured  upon  a splint  or  in  plaster  of  Paris,  with  the 
foot  at  right  angles  to  the  leg. 

2.  The  Os  Calcis. — Among  the  many  methods 
devised  for  the  excision  of  tliis  bone,  the  procedure 
described  by  Farabeuf  appears  to  be  upon  the  whole  the 
best.  The  incision  he  recommends  is  a combination  of  the 
horse-shoe  incision  employed  by  Erichsen  and  the  simpler 
skin-cut  made  use  of  by  Ollier. 

The  operation  should  be  performed  as  far  as  is  possible 
by  the  subperiosteal  method. 

The  patient  lies  upon  the  sound  side,  the  leg  is  sup- 
ported upon  a sand  pillow,  and  the  foot,  turned  well  upon 
its  inner  border,  is  free. 

The  incision,  commencing  at  the  base  of  the  fifth  meta- 
tarsal bone,  is  carried  horizontally  backwards  just  above 
the  margin  of  the  sole,  and,  passing  round  the  hinder  aspect 
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of  the  heel,  ends  about  one  inch  and  a quarter  to  tlie  inner 
side  of  the  median  line  (Fig.  79,  c). 

This  cut  is  met  by  a vertical  incision  two  inches  in 
length,  which  is  parallel  to  and  a little  in  front  of  the  tendo 
Achillis.  The  wound  is  deepened,  and  two  small  flaps  are 
formed.  Great  care  must  be  taken  of  the  peronei  tendons, 
to  which  the  vertical  incision  is  posterior.  The  bone  is 
exposed  behind  the  peronei  tendons,  and  the  periosteum 
is  incised  vertically.  With  a rugine  the  periosteum  and 
the  associated  ligaments  are  separated  from  the  bone. 
The  outer  surface  is  cleared  first,  then  the  posterior  sur- 
face. The  attachment  of  the  tendo  Achillis  is  severed. 
The  foot  being  placed  in  the  position  of  talipes  varus,  the 
posterior  aspect  is  bared  of  periosteum  as  far  as  it  is 
possible  to  reach.  The  anterior  portion  of  the  bone  is 
cleared,  and  the  ligaments  separated  with  the  periosteum. 
The  same  is  done  with  the  plantar  surface.  A certain  part 
of  the  inner  surface  can  be  reached  from  the  posterior 
aspect. 

With  care  and  patience  and  the  use  of  good  retractors 
the  greater  part  of  the  bone  can  be  bared  through  this 
outer  incision,  and  from  this  side  also  the  interosseous 
ligament  can  be  reached  and  divided. 

When  the  os  calcis  is  freed  as  far  as  possible,  the  head 
or  anterior  part  must  be  grasped  with  lion  forceps  and  the  • 
bone  dragged  outwards  with  a repeated  rotatory  movement, 
the  periosteum  and  ligaments  upon  the  inner  surface  being 
separated  with  the  rugine  as  soon  as  each  part  of  the  as  yet 
untouched  district  is  reached. 


CHAPTER  X. 


Excision  of  the  Ankle-joint,  etc. 

Operation. — The  various  methods  in  vogue  for  per- 
forming this  operation  are  for  the  most  part  modifications 
of  the  original  procedure  of  Moreau.  Indeed,  no  very 
conspicuous  deviations  from  the  initial  operation  have  been 
proposed  or  carried  out.  Of  the  modern  forms  of  Moreau’s 
operation,  that  by  Langenbeck  would  appear  to  be  one  of 
the  best.  It  may  be  carried  out  as  follows,  if  the  sub- 
periosteal method  be  attempted  : 

The  patient  lies  upon  the  back,  with  the  foot  and  leg 
supported  upon  a firm  .sand  pillow.  Two  vertical  lateral 
incisions  are  made.  The  leg  and  foot  should  be  rendered 
bloodless  by  the  application  of  Esmarch’s  tourniquet,  other- 
wise it  will  be  impossible  to  dissect  out  thoroughly  all  the 
diseased  tissues  in  a case  of  tuberculous  ankle. 

1.  The  Outer  Incision. — The  foot  being  turned  over  upon 
its  inner  side,  a vertical  incision  some  thi’ee  inches  in  length 
is  made  along  the  anterior  part  of  the  fibula  to  a point 
a little  below  the  tip  of  the  malleolus.  Thence  it  is  made 
to  curve  around  the  malleolus,  and  ascend  for  about  one 
inch  along  its  posterior  border  (Fig.  79,  n). 

2.  The  Removal  of  the  External  Malleolus. — The  fibula 
is  exposed,  and  its  periosteum  divided  in  the  long  axis  of 
the  bone.  The  membrane  is  then  separated  from  the  bone 
by  the  rugine  in  an  anterior  and  a posterior  direction. 

The  ligaments  attached  to  the  malleolus  are  separated 
as  encountered.  The  external  lateral  ligament  is  divided 
vertically,  so  that  its  anterior  segment  will  go  with  the 
anterior  layer  of  separated  periosteum,  and  its  hinder 
segment  with  the  posterior  layer. 

With  the  curved  rugine  the  greater  part  of  the  circum- 
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ference  of  the  shaft  of  the  bone  can  be  bared  about  the 
saw-line. 

The  fibula  is  then  divided  with  either  a chisel  or  a saw 
about  one  inch  above  its  extremity.  The  divided  end  is 
seized  with  lion  forceps,  or  is  drawn  outwards  with  a hook, 
while  its  deeper  connections  are  separated  Avith  the  rugine, 
aided  by  the  knife. 

This  part  of  the  operation  is  veiy  tedious. 

The  lower  end  of  the  fibula  is  thus  removed. 


Fig.  80. — A,  Excision  of  astragalus  (inner  incision)  ; B,  Excision  of  ankle 

(inner  incision). 


3.  2'he  Clearing  of  the  'Tibia. — As  much  of  the  anterior 
and  posterior  surfaces  of  the  tibia  as  can  be  reached  through 
the  outer  cut  are  bared  of  periosteum  by  means  of  the 
rugine,  the  anterior  and  posterior  ligaments  of  the  ankle 
being  elevated  with  the  periosteal  layers.  In  this  part  of 
the  operation  care  must  be  taken  not  to  open  the  sheaths 
of  the  tendons. 

4.  'The  Inner  Incision. — The  foot  is  turned  upon  its  outer 
side,  and  an  incision  about  three  inches  long  is  made  along 
the  inner  surface  of  the  tibia  and  in  the  long  axis  of  the 
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bone.  The  cut  ends  at  the  tip  of  the  inner  malleolus.  A 
curved  or  transverse  incision  (Fig.  80,  b)  may  be  made  to 
meet  the  lower  end  of  the  wound  at  right  angles. 

5.  The  Removed  of  the  Articular  Surface  of  the  Tibia. — 
The  periosteum  of  the  tibia  is  incised  vertically,  and  that 
membrane  is  peeled  from  the  bone  so  that  it  may  be  con- 
tinuous with  the  periosteo-capsular  layers  already  separated 
upon  the  outer  side.  The  intei’nal  lateral  ligament  is 
divided  vertically  in  the  manner  ah’eady  described  with 
regard  to  the  outer  ligament. 

As  soon  as  the  tibia  is  sufficiently  free,  the  malleolar 
end  of  it  is  made  to  project  a little  through  the  wound,  and 
while  the  soft  parts  are  well  protected  with  retractors,  the 
bone  is  divided  horizontally  with  a keyhole  saw.  This 
section  removes  the  internal  malleolus  and  the  diseased 
articular  surface  of  the  tibia.  A thin  layer  of  bone  should 
be  removed  with  the  saw,  and,  if  necessary,  any  patches  of 
caries  should  be  further  gouged  out.  The  fragment  is 
grasped  with  lion  forceps  and  removed. 

6.  The  Sawing  of  the  Astragalus. — The  surgeon  finally, 
turns  once  more  to  the  outer  incision,  and  through  that 
wound  removes  with  the  saw  as  much  of  the  upper  part  of 
the  asti’agalus  as  is  necessary.  The  section  should  be 
horizontal.  If  found  absolutely  necessary,  the  whole  of  the 
astragalus  may  be  removed  through  the  external  incision. 
The  best  result  will,  however,  be  obtained  if  firm  bony 
ankylosis  occurs  between  the  cut  surface  of  the  tibia  and 
astragalus,  and  hence  the  less  that  is  removed  of  that  bone 
the  better,  so  long  as  all  tuberculous  foci  are  dealt  with. 

7.  The  Excision  of  the  Tubercidous  Synovial  Mem- 
brane, etc. — This  should  be  carefully  and  systematically 
done,  the  surgeon  paying  special  attention  to  the  joint 
capsule  behind  the  extensor  tendons,  the  prolongation 
upwards  of  the  cavity  between  the  tibia  and  fibula,  and  to 
diseased  pouches  which  are  often  present  on  either  side  of 
the  joint.  If  these  latter  cannot  be  dissected  out,  they 
must  be  thoroughly  scraped  with  Y olkmann?s  scoops. 
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Excision  of  the  Knee. 

The  upper  limit  of  the  femoral  epiphysis  will  be  repre- 
sented by  a horizontal  line  drawn  across  the  bone  at  the 
level  of  the  tubercle  for  the  adductor  niagnus.  If  the 
whole  of  the  trochlear  surface  be  removed  in  the  incision, 
the  whole  of  the  epiphysis  will  have  been  taken  away. 
A single  nucleus  appeal’s  in  this  epiphysis  shortly  before 
birth,  and  joins  the  shaft  about  the  twentieth  year.  The 
epiphyseal  line  is  intracapsular. 

The  limits  of  the  tibial  epiphysis  are  represented  behind 
and  at  the  sides  by  a horizontal  line  that  just  marks  off’  the 
tuberosities.  It  includes,  therefore,  the  depression  for  the 
insertion  of  the  semimembranosus,  and  also  the  facet  for  the 
fibula. 

In  front  the  epiphyseal  line  slopes  downwards  on  either 
side  to  a point  on  the  upper  end  of  the  shin,  so  as  to  enclose 
the  whole  of  the  tubercle  of  the  tibia. 

The  centre  joins  the  main  bone  at  the  twenty-first  or 
twenty-second  year.  The  epiphyseal  line  is  extra-articular. 
Farabeuf  estimates  that  in  a child  of  about  eight  years  of 
age  it  is  impossible  to  remove  more  than  1 cm.  of  the 
tibia,  or  1|  cm.  inch)  of  the  femur,  without 

approaching  dangerously  to  the  epiphyseal  lines. 

After  puberty  {e.g.  in  a youth  of  seventeen  years)  it  is 
possible  to  remove  1^  cm.  of  the  tibia,  and  2^  cm.  (1  inch) 
of  the  femur,  without  compromising  the  epiphyseal  lines. 

The  popliteal  artery  is  so  placed  that  it  is  in  greater 
risk  of  being  wounded  when  the  tibia  is  sawn  than  when 
the  lower  part  of  the  femur  is  beitig  removed. 

Operation  by  a Curved  Transverse 
.4nterior  Incision. — Of  the  many  methods  which  have 
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been  clesci’ibed  and  adopted,  this  appears  to  have  substantial 
claims  to  be  regarded  as  the  most  suitable. 

Position. — Tlie  patient  lies  upon  the  back,  with  the 
limb  close  to  the  margin  of  the  table.  The  lower  part  of 
the  leg  should  project  a little  beyond  the  table,  so  that 
when  the  knee  is  bent  at  a right  angle  the  foot  may  be  able 
to  rest,  flat  upon  the  sole,  upon  the  end  of  the  table. 

The  surgeon  stands  upon  the  side  to  be  operated  on. 

Some  surgeons  prefer  to  stand  upon  the  left  side  of  the 
limb  in  the  case  of  either  extremity,  a position  which  is 
certainly  more  convenient  for  sawing. 

One  assistant  places  himself  .opposite  to  the  surgeon, 
and  steadies  the  limb  by  the  thigh.  Another  assistant  hear 
the  foot  of  the  table  holds  the  leg,  and  manipulates  it  as 
required.  A third  assistant  by  the  surgeon’s  side  attends 
to  the  sponging,  etc. 

At  the  commencement  of  the  operation  the  limb  is  held 
with  the  knee  a little  flexed.  Later,  the  joint  is  bent  at  a 
right  angle. 

(1)  The  Skin  Incision. — A curved  incision,  convex 
downwards,  is  made  across  the  front  of  the  knee  below  the 
patella. 

The  incision  commences  and  terminates  at  the  posterior 
margin  of  one  of  the  femoral  condyles,  whilst  its  lowest 
pomt  in  front  corresponds  with  the  insertion  of  the  patellar 
ligament. 

During  the  making  of  this  wound  the  knee-joint  is  held 
a little  flexed,  and  the  skin  and  subcutaneous  tissues  are 
alone  divided  at  the  first  sweep  of  the  knife. 

(2)  Dividing  of  the  Ligaments. — The  knee  is  now  flexed 
a little  more,  and  with  another  sweep  of  the  knife  the 
anterior  part  of  the  capsule  and  the  patellar  ligament 
ai’e  cut  through,  and  the  joint  opened  below  the  knee- 
cap. 

The  patella,  with  its  attached  aponeurosis,  is  turned 
upwards,  the  joint  is  still  more  flexed,  and  the  surgeon 
proceeds  to  divide  in  order  the  latei’al  and  the  two  crucial 
ligaments. 

(;l)  Sawing  of  the  Femur.— The  joint  is  now  bent  at  a 
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right  angle,  and  the  linih  held  firmly  in  that  position,  with 
the  sole  of  the  foot  planted  upon  the  table. 

The  femur  is  cleared  with  the  knife  at  the  future  saw- 
line. 

The  bone  is  sawn  from  before  backwards,  and  with 
regard  to  the  plane  of  the  section  these  two  points  must  be 
observed : — 

The  plane  of  the  saw-cut  in  the  antero-posterior  direc- 
tion must  be  at  right  angles  to  the  long  axis  of  the  shaft  of 
the  femur,  and  in  the  transverse  direction  it  must  be  parallel 
to  the  plane  of  the  free  surface  of  the  condyles. 

During  the  sawing  process  the  condyles  may  be  grasped 
and  steadied  with  lion  forceps,  although,  if  the  limb  be 
firmly  held,  this-  is  not  necessary.  The  femur  rests  upon 
the  tibia.  The  tissues  of  the  ham  must  be  protected  by 
means  of  an  ivory  spatula  held  behind  the  femoral  con- 
dyles, or  by  a broad  elastic  or  thin  metal  band. 

(4)  Saioing  of  the  Tibia. — The  upper  end  of  the  tibia 
is  now  held  forwards,  the  foot  is  still  pressed  firmly 
against  the  table,  the  shaft  of  the  bone  is  maintained  in 
the  vertical  position,  and  in  consequence  the  articular  sur- 
face will  be  quite  horizontal.  The  bone  is  cleared  with  the 
knife  for  the  passage  of  the  saw,  and  a thin  slice  is  removed 
by  sawing  from  before  backwards,  the  saw  being  kept  pre- 
cisely parallel  to  the  articular  surface,  and  therefore  at 
right  angles  to  the  shaft.  (Kg.  81.)  ^he  popliteal  tissues 
must  be  protected  in  the  manner  already  described  ; and  if 
the  movements  of  the  saw  be  slow  and  deliberate,  there  is 
no  danger  of  wounding  the  structures  of  the  ham. 

The  two  bony  surfaces  should  now  be  parallel,  and 
should  fit  accurately  when  brought  together. 

(5)  Treatment  of  the  Patella  and  Synovial  Menihra'iie. — 
The  most  tedious  part  of  the  operation  remains.  The  patella 
must  be  dealt  with  according  to  the  practice  of  the  indi- 
vidual surgeon.  It  may  be  removed,  whether  healthy  or 
diseased,  by  dissecting  it  out,  with  the  least  possible  dis- 
turbance of  the  surrounding  tissues ; or  if  entirely  sound, 
it  may  be  left.  Or  it  may  be  steadied  in  a vertical  position 
while  its  articular  segment  is  removed  with  the  saw  in  the 
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form  of  a thin  layer ; or  its  tissue  may  be  so  scraped  and 
cut  away  that  nothing  x’emains  but  the  anterior  layer  of 
compact  bone. 

With  the  knife  and  scissors,  aided  by  the  sharp  spoon, 
the  surgeon  now  proceeds  to  remove  all  the  diseased  synovial 
membrane  which  may  remain.  The  pouch  beneath  the 
quadriceps  tendon  is  opened  up,  and  is  carefully  cleared  out 
by  means  of  the  sharp  spoon. 

Any  existing  sinuses  are  opened  up  and  scraped,  and  by 


Fig.  81.— E.XCISION  OF  THE  KNEE  : THE  SAWING  OF  THE  TllilA. 

one  means  or  another  a careful  and  determined  attempt  is 
made  to  rid  the  operation  area  of  every  trace  of  diseased 
tissue.  The  part  is  now  well  flushed  with  sterilised  warm 
water,  and  carefully  dried. 

Nothing  remains  but  to  close  the  wound  with  sutures — 
silkworm  gut  being  the  best  for  the  pur])Ose — and  to  adjust 
the  limb  upon  the  splint  which  has  been  prepared  for  it. 

The  drainage-tubes  will  be  inserted  before  the  limb  is 
adjusted  to  the  apparatus. 
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No  blood-vessels  of  any  importance  are  divided.  The 
arteries  actually  severed  will  be  branches  of  the  articular 
arteries,  of  the  anastomotica  magna,  and  of  the  anterior 
tibial  recurrent.  Continued  pressure  with  a dry  sponge 
will  be  sufficient  to  check  such  bleeding  as  is  usually  met 
with. 

In  the  majority  of  instances  it  is  possible  to  leave  the 
posterior  ligament  undisturbed,  in  which  case  a substantial 
barrier  remains  that  will  prevent  the  spread  of  suppuration 
into  the  popliteal  space  should  pus  be  produced. 

In  any  case,  care  should  be  taken  to  spare  this  ligament, 
and  to  separate  its  attachments  from  the  bones  rather  than 
to  cut  it. 

The  internal  limit  of  the  incision  should  not  be  carried 
backwai’ds  beyond  the  point  indicated,  in  case  the  internal 
saphenous  vein  and  nerve  be  wounded. 

The  utmost  care  must  be  taken  to  respect  the  epiphysis 
in  young  subjects.  If  damaged,  it  will  lead  to  a shortened, 
deformed,  and  possibly  useless  limb. 

The  femur  and  the  tibia  should  be  sawn  from  before 
backwards. 

With  regard  to  the  fixing  of  the  bones  with  metallic 
sutures  or  pegs,  it  must  be  observed  that  such  a measure 
effects  its  object  but  feebly,  that  primary  healing  is  apt  to 
be  hindered,  that  the  subsequent  removal  of  the  wires  or 
pegs  may  be  difficult,  and  that  the  presence  of  these  foreign 
bodies  may  excite  some  mischief  in  the  bones. 

If  a really  suitable  strong  and  well-adjusted  apparatus 
be  used  to  fix  the  limb,  the  employment  of  the  means  just 
named  becomes  quite  unnecessary. 
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Excision  op  the  Hip. 

This  operation  implies  the  removal  merely  of  the  upper 
end  of  the  femur,  and  the  scraping  away  of  any  diseased 
tissue  wliich  may  occupy  the  acetabulum.  As  in  the  case 
of  the  shoulder-joint,  so  here  also  the  excision  does  not  in- 
volve tlie  whole  joint  and  the  entire  articulating  surfaces. 

ISai-kcr’s  Operation  l»y  Anterior  Incision.— 
The  patient  lies  supine,  with  both  thighs  fully  extended. 
Tlie  surgeon  stands  in  evei’y  case  on  the  right  side  of  the 
patient ; one  assistant,  facing  him,  holds  the  affected  thigh, 
another  stands  beside  and  to  the  left  of  the  operator. 

The  most  precise  and  rigorous  aseptic  measui’es  are 
carried  out. 

The  incision  commences  on  the  front  of  the  thigh,  half 
an  inch  below  the  anterior  spinous  process  of  the  ilium,  and 
runs  downwards  and  a little  inwards  for  three  inches.  As 
the  knife  sinks  into  the  limb  it  passes  between  the  tensor 
vaginoe  femoris  and  glutei  muscles  on  the  outside,  and  the 
sartorius  and  rectus  on  the  inside,  until  it  reaches  the  neck 
of  the  femur.  This  incision  does  not  divide  any  muscle 
fibres,  nor  vessels  or  nerves  of  the  slightest  importance.  It 
is  unnecessaiy  to  carry  the  deeper  part  of  the  incision  to 
the  full  extent  of  the  external  wound.  If  an  abscess  is 
opened  up  before  the  joint  is  reached,  its  contents  are 
thoroughly  flushed  out  with  sterilised  hot  water,  at  a 
temperature  of  between  105°  and  110°,  before  anything 
further  is  done.  For  this  purpose  a large  three-gallon  can 
is  used,  with  three  taps  below,  to  each  of  which  six  or 
eight  feet  of  india-rubber  tubing  is  attached.  This  can  is 
placed  some  feet  above  the  operating-table,  so  as  to  have  a 
considerable  pressure  of  water.  Each  of  the  rubber  tubes 
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terniinates  in  one  of  Barker’s  flushing-gouges.  These 
instruments  consist  of  a gouge  with  a canal  running 
through  the  liandle,  so  that  a stream  of  water  may  be 
directed  into  the  hollow  of  the  gouge.  The  abscess  having 
been  cleared  out  by  means  of  the  rush  of  hot  water,  aided 
by  these  flushing-gouges,  the  neck 
of  the  femur  is  sawn  across  with 
a narrow  saw  in  the  direction  of 
the  external  wound.  The  diseased 
head  can  then  be  lifted  out  by 
means  of  the  flushing-scoop  or  a 
sequestrum  forceps,  through  which 
the  hot  stream  is  rushing  into  the 
joint.  By  the  time  the  head  of 
the  bone  has  been  got  out,  the 
whole  cavity  is  comparatively 
clean. 

Now  begins  the  search  for 
further  disease.  This  can  usually 
l>e  estimated  by  the  left  forefinger, 

Avith  Avhich  the  acetabulum  is  first 
examined,  and  then  all  the  other 
parts  of  the  joint-cavity.  AVher- 
ever  diseased  material  is  felt,  it  is 
cut  away  by  the  flushing-gouge  or 
scoop,  the  hot  water  carrying 
away  the  debris  as  fast  as  it  is 
produced,  and  Avith  it  all  blood, 

Avhile  at  the  same  time  it  arrests  82. — kxcisiox  of 

bleeding  from  the  fresh-cut  sur-  the  hip. 

faces.  When  every  ]iart  of  the 

field  of  operation  has  been  gouged  and  scraped  clean  of  all 
tuberculous  material,  and  the  Avater  runs  away  clear,  the 
cavity  is  dried  out  Avith  sterilised  sponges,  one  or  two  of 
Avliich  are  left  in  it  until  all  the  stitches  are  placed  in 
position.  These  should  dip  deeply  and  be  placed  close 
together.  .Just  before  they  are  tied,  the  sponges  are 
removed,  and  Avith  them  the  last  traces  of  moisture.  A 
little  iodoform  is  noAV  dusted  over  the  surface  of  the 
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incision — in  which  there  is  no  drainasre-tube  in  most  cases 

O 

— and  the  whole  joint  is  covered  with  aseptic  gauze  so 
adjusted  that  evenly-graduated  pressure  is  brought  to  bear 
upon  every  aspect  of  the  field  of  operation,  while  the  limb 
is  held  well  abducted.  If  the  wool  be  now  firmly  com- 
pressed with  a spica  bandage,  the  walls  of  the  whole  clean- 
scraped  cavity  are  brought  into  contact,  and  the  remainder 
of  the  neck  of  the  femur  is  thrust  into  the  acetabulum  and 
secured  there. 

Now  when  all  this  has  been  done,  although  there 
remains  potentially  a cavity,  there  is  actually  nothing  of 
the  kind,  for  all  the  surfaces  have  been  brought  into 
apposition.  And  then,  assuming  that  jjerfect  asepsis  has 
been  observed,  all  these  sui-faces  ought  to  unite  with  a 
minimum  of  exudation.  After  the  operation  the  patient  is 
at  once  placed  upon  a Thomas’s  double  splint. 
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CHAPTER  XIII. 

Arthrectomy,  or  Erasion  of  a Joint. 

This  oiieration,  although  it  is  distinct  from  excision,  may 
most  conveniently  be  considered  here. 

It  consists  in  fully  exposing  the  interior  of  the  joint, 
and  in  removing  the  whole  of  the  diseased  synovial  mem- 
bfane  and  ligamentous  tissue,  together  with  such  patches 
of  cartilage  or  bone  as  may  be  the  seat  of  quite  limited 
disease. 

This  removal  is  accomplished  by  means  of  the  scalpel, 
the  scissors,  the  sharp  spoon,  the  gouge,  and,  if  need  be,  the 
actual  cautery.  The  measure  aims  at  removing  all  the 
diseased  tissue,  and  diseased  tissue  only. 

I iistriiuieuts  required. — Excision  knife;  scalpels; 
scissors,  both  straight  and  curved  on  the  flat ; sharp  spoons 
of  various  sizes  and  shapes ; gouges ; toothed  forceps ; 
dissecting  and  artery  forceps ; pressure  forceps ; probe ; 
retractors. 

The  Operation  (as  applied  to  the  knee-joint), — An 
Esmarch’s  band  is  not  required,  nor  is  any  form  of  tourni- 
quet needed. 

The  patient  lies  upon  the  back,  with  the  knee  a little 
flexed  and  the  sole  of  the  foot  resting  flat  upon  the  table. 

The  surgeon  stands  to  the  outer  side  of  the  limb,  or  he 
may  find  it  convenient  to  place  himself  upon  the  right  side 
in  the  case  of  either  limb.  An  assistant  placed  at  the  end 
of  the  table,  and  another  opposite  to  the  surgeon,  hold  the 
limb  securely.  A third  helper  by  the  surgeon’s  side  attends 
to  the  sponging,  etc. 

A curved  transverse  incision  is  made  across  the  front  of 
the  knee-joint,  as  in  performing  excision  (page  242).  The 
incision  may  be  commenced  at  the  posterior  part  of  one 
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condyle  of  the  femur,  be  carried  across  the  front  of  the 
limb  over  the  middle  of  the  patellar  ligament,  and  end  at 
the  posterior  part  of  the  other  condyle. 

The  patellar  ligament  is  divided,  the  joint  fully  opened, 
and  the  skin  flap  with  the  patella  turned  up  upon  the 
thigh. 

The  knee  is  now  flexed  at  a right  angle,  and  the 
interior  of  the  joint  well  exposed. 

The  surgeon  then  proceeds  to  remove  all  the  diseased 
synovial  membrane,  and  such  of  the  extrasynovial  tissue  as 
is  also  involved.  The  latter  would  include  all  softened 
ligamentous  tissue.  As  much  as  possible  should  be  re- 
moved in  a continuous  layer  by  means  of  the  scalpel  and 
forceps,  or  the  scissors  and  forceps.  The  semilunar  cartil- 
ages are  removed,  and  probably  both  lateral  ligaments. 

The  crucial  ligaments  should  be  spared  whenever 
possible.  They  must  be  stripped,  however,  of  every  trace 
of  diseased  membrane,  must  be  most  carefully  inspected, 
and  subjected  to  a vigorous  scraping  over  all  suspicious 
parts. 

The  articular  surface  of  the  posterior  ligament  must 
be  exposed,  and  also  freed  of  all  degenerate  and  pulpy 
tissue. 

This  ligament  should  not  be  divided,  nor  should  any 
opening,  if  possible,  be  made  into  the  popliteal  space. 

When  the  interarticular  district  has  been  completed, 
and  the  work  of  the  scalpel  or  scissors  followed  up  by  the 
sharp  spoon,  until  no  trace  of  disease  has  been  left  behind, 
the  surgeon  turns  to  the  anterior  flap. 

All  the  synovial  membrane  which  covers  this  flap 
should  be  dissected  off,  the  subcrural  bursa  must  be  fully 
opened  up,  and  its  lining  membrane  treated  in  the  same 
way.  Every  nook  and  cranny  must  be  patiently  explored, 
and  every  fragment  of  tuberculous  tissue  removed.  The 
complete  removal  of  every  scrap  of  diseased  tissue  from  the 
subcrural  bursa  is  very  important. 

Here  again  also  the  erasion  must  be  completed  with  the 
sharp  spoon,  and  every  neglected  point  and  corner  sub- 
jected to  a careful  and  complete  scraping. 
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Finally,  the  cartilages  and  hones  must  be  well  ex- 
amined. Patches  of  softened  or  eroded  cartilage  may  be 
sliced  off,  and  points  of  caries  in  the  bones  freely  removed 
with  a gouge. 

The  bleeding  is  arrested  by  the  pressure  of  a sjionge, 
which  is  maintained  as  long  as  possible,  and  by  means  of 
pressure  forceps.  Ligatures  are  but  seldom  required. 

The  articulation  is  then  well  washed  out  with  sterilised 
warm  water,  well  sponged,  and  dried. 

The  limb  is  placed  upon  the  splint  prepared  for  it,  and 
the  patellar  ligament  having  been  united  by  many  points 
of  chromicised  catgut,  the  wound  is  closed  with  silkworm 
gut. 

Drainage-tubes  should  be  avoided  whenever  possible, 
and  in  a large  percentage  of  the  cases  they  can  be  dispensed 
with,  provided  that  the  margins  of  the  wound  are  not  too 
closely  approximated. 

If  drains  be  considered  necessary,  one  should  be  inserted 
into  the  posterior  angle  of  the  wound  on  each  side. 
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CHAPTER  XIV. 

Excision  of  the  Upper  Jaw. 

This  operation  is  considered  to  refer  usually  to  the  removal 
of  the  superior  maxillary  bone  of  one  side,  but  to  include 
also  the  rarer  operation  in  which  both  bones — and  therefore 
the  whole  of  the  upper  jaw — are  excised  at  one  sitting. 

Tlie  Operation  by  a Itlediaii  Incision. — This 
procedure  forms,  without  doubt,  the  best  measure  for  ex- 
cising the  superior  maxilla. 

The  patient  lies  upon  th6  back,  with  the  head  and 
shoulders  well  raised.  The  face,  if  the  patient  be  a male, 
should  have  been  already  shaved.  The  head  is  turned  to 
the  sound  side. 

Hewitt  and  Sheild  (Med.-Chir.  Trans.,  1896,  page  18) 
advise  the  complete  lateral  position  of  the  patient,  with  his 
head  at  the  edge  of  the  table  and  the  face  turned  towards 
the  floor.  Blood  drains  away  readily  in  this  position  with- 
out risk  of  its  entering  the  trachea. 

The  surgeon  stands  on  the  patient’s  right-hand  side  in 
dealing  with  either  side  of  the  jaw.  The  chief  assistant 
should  take  his  place  opposite  to  him.  Another  assistant 
may  stand  by  the  surgeon’s  side.  The  posterior  nares  are 
well  plugged. 

1.  The  incision  is  commenced  at  a point  half  an  inch 
below  the  inner  canthus,  is  carried  down  by  the  side  of  the 
nose — where  the  nose  joins  the  face — follows  the  groove 
which  limits  the  ala  nasi,  and,  skirting  the  nostril,  reaches 
the  median  line  of  the  lip. 

While  this  cut  is  being  made,  an  assistant  may  com- 
press the  facial  artery. 

When  the  lip  is  reached,  the  chief  assistant  grasps  each 
extremity  of  the  lip  (at  either  angle  of  the  mouth)  between 
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the  hnger  and  thumb,  so  as  to  compress  the  coronary 
arteries.  The  incision  is  then  carried  through  the  median 
line  of  the  upper  lip  into  the  mouth  (Fig.  83,  a). 

The  superior  coronary  arteries  are  at  once  seized  and 
secured. 

While  the  lip  is  being  dealt  with  the  upper  part  of  the 
wound  is  being  com- 
pressed by  a sponge. 

In  this  stage  of 
the  operation  the 
following  vessels  are 
divided  The  angu- 
lar artei’y  and  the 
large  angular  vein, 
the  lateralis  nasi 
artery,  the  superior 
coronary,  the  artery 
to  the  nasal  septum, 
and  some  trifling 
bi’anches  of  the  infra- 
orbital. 

2.  A second  in- 
cision is  now  carried 
along  the  lower  mai’- 
gin  of  the  orbit.  At 
its  commencement  it 
starts  from  the  point 
of  the  first  incision, 
and  ends  over  the 
malar  bone  (Fig. 

83,  A). 

3.  The  cheek  flap 
thus  marked  out  is 

now  rapidly  raised  from  the  bone,  and  should  contain  all 
the  soft  parts  down  to  the  maxilla. 

No  attempt  should  be  made  to  save  the  periosteum.  In 
dissecting  up  this  flap  the  infra-orbital  artery  is  divided. 
Care  should  be  taken  that  no  blood  runs  into  the  moutli, 
and  an  assistant  should  follow  the  flap  with  a sponge. 


Fig.  8.3.— EXCISION  OF  THE  JAWS. 

A,  By  a median  incision  ; n,  By  Velpeau’s 
method  ; C,  Excision  of  the  lower  jaw. 
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Throughout  the  operation  sponge  pressure  is  the  main 
means  of  checking  hiemorrhage. 

4.  The  operator  should  now  separate  the  nasal  carti- 
lages from  the  bones,  ■and  should  then  divide  the  nasal 
process.  This  may  be  done  with  a fine  saw  or  a chisel. 
He  should  next  proceed  to  divide  the  periosteum 
along  the  lower  edge  of  the  orbit.  With  the  elevator 
the  pex’iosteum  of  the  floor  of  the  oi’bit  is  carefully  raised, 
and  in  effecting  this  the  origin  of  the  inferior  oblique 
muscle  is  separated. 

With  a fine  chisel  the  orbital  plate  may  be  divided  as 
far  within  the  orbit  as  is  necessary.  The  chisel-cut  will 
commence  at  the  point  at  which  the  nasal  process  of  the 
maxilla  has  been  divided,  and  will  end  at  the  spheno- 
maxillary fissure.  If  it  be  considered  necessary  to  take 
away  the  whole  of  the  orbital  plate  of  the  maxilla,  then  a 
chisel-cut  can  scarcely  avail,  and  the  bone  must  be  wrenched 
away  from  its  attachments  in  the  final  act  of  removal. 

The  last  step  of  this  stage  of  the  operation  is  to  divide 
the  malar  bone.  This  may  be  done  with  a chisel  or  a small 
saw.  The  malar  bone  is  divided  obliquely  (from  above 
downwai’ds  and  outwards)  at  a point  about  the  centre  of 
the  bone,  and  the  saw  or  chisel  is  so  applied  that  the  section 
will  extend  into  the  spheno-maxillary  fissure,  the  exact 
site  of  which  should  have  been  previously  defined. 

5.  The  palate  part  of  the  bone  alone  remains  with  its 
connections  undistui’bed.  The  mouth  having  been  well 
opened,  the  central  incisor  tooth  on  the  diseased  side  is  re- 
moved, the  muco-periosteal  covering  of  the  hard  palate  is 
divided  in  the  median  line,  and  a knife  is  drawn  along  the 
floor  of  the  nose  from  before  backwards  and  as  near  as 
possible  to  the  septum.  By  means  of  a transverse  incision 
made  through  the  mouth  the  soft  palate  is  loosely  separated 
froxn  the  hard. 

A keyhole  saw  is  now  introduced  through  the  nose,  and 
the  bony  palate  divided  as  near  to  the  median  line  as 
is  possible.  This  step  of  the  operation  should  be  rapidly 
performed,  as  there  is  often  much  bleeding  from  the  palatine 
arteries,  which  are  necessarily  divided. 
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6.  The  surgeon  finally  grasps  the.  bone  with  lion 
forceps,  holding  the  instrument  with  its  blades  opened 
vertically.  One  blade  takes  hold  of  the  orbital  plate,  and 
the  other  of  the  alveolus.  The  maxilla  is  then  wrenched 
from  its  few  remaining  attachments.  These  will  in  part 
concern  the  orbital  plate,  and  in  part  the  attachment 
existing  between  the  maxilla  and  the  pterygoid  process. 
The  separation  of  the  bone  from  the  last-named  process  may 
be  aided  by  bone-cutting  forceps  bent  at  an  angle  and 
introduced  behind  the  maxillary  tuberosity. 

Care  must  be  taken  at  this  stage  that  the  soft  palate  is 
freed  completely  from  its  connections  with  the  hard. 

Without  bringing  much  force  to  bear  upon  the  forceps, 
the  bone  is  finally  removed. 

7.  Any  bleeding  from  the  depths  of  the  cavity  should 
now  be  checked  so  far  as  is  possible. 

It  will  usually  be  desirable  to  plug  the  cavity  with 
gauze.  Iodoform  or  cyanide  gauze  may  be  employed.  The 
amount  introduced  must  be  noted,  and  the  ends  of  the 
strips  so  placed  that  they  can  be  readily  I’eached  from  the 
mouth. 

A silk  thread  may  be  attached  to  the  end  of  each  strip, 
and  brought  out  of  the  mouth  and  fastened  to  the  cheek. 

The  actual  cautery  may  sometimes  be  used  with  good 
effect  to  check  the  haemorrhage. 

The  skin  wound  is  finally  united  very  carefully  with 
silkworm-gut  sutures,  especial  care  being  taken  to 
accurately  adjust  the  red  margin  of  the  lip.  No  harelip 
pins  are  necessary  in  any  ordinary  case. 
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A LARGE  number  of  the  operations  are  partial,  and  only 
in  a few  instances  is  it  necessary  to  remove  the  entire  bone 
— i.e.  both  the  right  and  left  portions  of  the  maxilla. 

Iiisti'iinicnts  Kcqiiirc<1. — The  same  as  for  excision 
of  the  upper  jaw,  with  the  addition  of  a small  saw  with  a 
movable  back,  or  a small  Butcher’s  saw,  and  a needle  in  a 
handle  for  securing  the  tongue  if  necessary. 

Removal  of  One  Half  of  the  Lower  Jaw. — 
The  patient  lies  upon  the  back,  with  the  head  and 
shoulders  raised,  and  with  the  trunk  close  to  the  edge 
of  the  table.  The  surgeon  stands  on  the  sid^  to  be 
operated  upon.  Some  find  it  more  convenient  to  stand  on 
the  patient’s  right  in  dealing  with  either  side  of  the  maxilla. 

The  head  is  turned  to  the  sound  side.  The  chief  assist- 
ant takes  his  place  opposite  to  the  surgeon.  A second 
helper  stands  by  the  operator’s  side. 

In  male  subjects  the  chin  will  have  been  already  shaved. 

1.  A vertical  incision  is  made  through  the  tissues  of  the 
chin,  in  the  middle  line,  starting  just  below  the  lip,  which 
is  not  divided.  From  the  lower  end  of  this  another 
incision  is  carried  along  and  just  below  the  infei’ior  boi’der 
of  the  jaw  for  its  entire  length,  and  is  then  directed  up- 
wards along  the  posterior  margin  of  the  ascending  ramus, 
to  end  opposite  to  the  lobule  of  the  ear  (Fig.  83,  c). 

The  incision  is  carried  throughout  down  to  the  bone, 
except  in  one  place — viz.  where  the  knife  crosses  the  facial 
artery.  Here  the  wound  is  only  skin  deep. 

After  the  incision  has  been  made,  the  surgeon  returns 
to  the  spot  indicated,  exposes  the  facial  artery  by  dissection, 
secures  it  between  two  ligatures,  and  divides  it. 
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With  a periosteal  elevator  or  mgiiie  the  muscles 
attached  to  the  external  surface  of  the  maxilla  are  rapidly 
separated  from  the  bone,  and  are  turned  up  with  the  in- 
teguments in  the  form  of  a Hip.  The  separation  is  com- 
menced at  the  symphysis,  and  carried  backwards.  The 
ljuccinator  and  inasseter  are  peeled  off  from  the  bone  in  this 
part  of  the  operation.  The  mental  and  masseteric  arteries, 
together  with  some  smaller  branches,  are  divided  at  this 
stage. 

It  is  desirable  that  the  operator  should  kee[)  close  to  the 
bone. 

The  cavity  of  the  moutli  is  now  opened  by  dividing  the 
buccal  mucous  membrane  at  its  junction  witli  the  alveolus. 

2.  The  surgeon  now  extracts  one  of  the  incisor  teeth-^- 
the  lateral  incisor,  as  a rule — and  with  a keyhole  saw 
divides  the  jaw  vertically  in  the  line  of  the  gap.  It  is  often 
more  convenient  to  saw  the  bone  nearly  through,  and  then 
to  complete  the  section  with  suitable  bone-cutting  forceps. 
More  or  less  of  the  genio-hyoicl,  genio-hyo-glossus,  and 
digastric  muscles  will  be  disturbed  in  clearing  the  inner 
surface  of  the  bone. 

3.  The  anterior  extremity  of  the  divided  maxilla  is  now 
drawn  outwards,  and  with  a blunt-pointed  knife  kept  close 
to  the  bone  the  surgeon  divides  the  attachment  of  the 
mylo-hyoid  muscle.  The  internal  pterygoid  muscle  is 
reached,  and  may  be  conveniently  separated  from  the 
bone  by  means  of  a periosteal  elevator.  The  lower  border 
of  the  maxilla  is  twisted  outwards,  in  order  that  the  whole 
of  the  attachment  of  the  internal  pterygoid  muscle  may  be 
dealt  with. 

The  inferior  dental  artery  and  nerve  are  exposed  and 
divided.  In  this  part  of  the  operation  care  must  be  taken  to 
avoid  injury  to  the  sublingual  and  subraaxillary  glands. 

4.  The  anterior  part  of  the  jaw  is  now  forcibly 
depressed,  in  order  to  bring  the  coronoid  process  into 
view  in  the  posterior  part  of  the  wound. 

The  tendon  of  the  temporal  muscle  is  divided  with 
scissors  curved  on  the  Hat  as  each  part  of  the  fibres  of 
insertion  is  successively  reached. 

J 
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Some  surgeons  divide  the  coronoid  process  with  a chisel 
and  mallet,  and  subsequently  dissect  out  the  fragment  of 
bone  thus  isolated. 

The  jaw  is  still  further  depre.ssed,  in  order  that  the 
condyle  may  be  brought  into  view. 

The  external  pterygoid  muscle  is  reached,  and  is  de- 
tached with  the  elevator  or  divided  with  scissors.  The 
capsule  of  the  joint  is  .severed,  the  articulation  is  opened 
and  the  condyle  freed.  Throughout  this  stage  of  the 
excision  the  jaw  should  be  merely  depressed.  It  should  not 
be  twisted.  If  it  be  much  everted  or  rotated  out,  the 
internal  maxillary  artery  may  be  brought  into  contact 
with  the  neck  of  the  bone,  and  may  be  accidentally 
divided  or  even  torn. 

It  only  remains  now  to  cut,  the  bone  free  of  its  few 
surviving  attachments,  which  are  represented  by  the 
internal  lateral,  styld-maxillary,  and  pterygo-maxillary 
ligaments,  together  with  more  or  less  fascia  and  the  remain- 
ing libx’es  of  the  outer  pterygoid  muscle. 

All  bleeding  having  been  checked,  the  wound  is  united 
with  silkworm -gut  sutures.  The  chin  part  of  the  incision 
should  be  adjusted  with  especial  care.  A drainage-tube 
may  be  introduced  into  the  hinder  part  of  the  wound,  and 
retained  there  for  twenty-four  hours. 

A dressing  composed  of  a sponge  dusted  with  iodoform, 
and  kept  in  place  by  a layer  of  wool  and  a supporting 
bandage,  will  be  found  to  be  efficient. 

Esiiiai'cli’s  Operation. — In  this  operation  a wedge- 
shaped  piece  of  bone  is  removed  from  the  horizontal 
portion  of  the  maxilla,  with  the  intention  of  establishing  ii 
false  joint. 

The  wedye  of  bone  to  be  removed  must  be  taken 
from  the  horizontal  ramus  of  the  jaw,  anterior  to  the 
masseter  and  in  front  of  the  contracted  tissues.  The  base 
of  the  wedge  will  be  below,  and  in  an  ordinary  case  in  an 
adult  should  measure  one  inch  and  a quarter.  The  apex  is 
at  tho  alv'eolar  border,  and  should  be  about  three-quarters 
of  an  inch  in  width. 

An  incision  .some  two  inches  in  length  is  made  ;ilong  the 
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lower  border  of  the  jaw  at  the  spot  at  wliich  it  is  intended 
to  remove  the  wedge.  The  bone  liaving  been  well  exposed 
and  the  periosteum  divided,  a wedge  of'  bone  is  removed 
with  a keyhole  saw,  aided  by  the  chisel  and  a periosteal 
elevator.  After  all  bleeding  has  been  checked  the  wound 
is  closed  by  sutures. 

Excision  oi  llie  Condyle  of  tiic  .law.— This 
operation  is  identical  with  the  so-called  excision  of  the 
temporo-maxillary  articulation. 

A vertical  incision  is  made  over  the  site  of  the  joint  and 
condyle.  It  is  placed  anteriorly  to  the  temporal,  artery, 
starts  at  the  lower  margin  of  the  zygoma,  and  ends  below, 
just  short  of  the  transverse,  facial  artery.  The  temporal 
arteiy  may  be  considered  to  run  about  a finger’s-breadth  in 
front  of  the  tragus,  while  the  transverse  facial  artery  is  a 
little  less  than  a tinger’s-breadth  below  the  zygoma. 

This  incision  may  be  joined  by  a second  cut,  vdiich, 
starting  from  its  upper  extremity,  follows  the  lower  margin 
of  the  zygoma  for  about  one  inch. 

TJie  triangular  dap  thus  marked  out  is  reflected  for- 
wards. Care  is  taken  not  to  damage  any  branches  of  the 
facial  nerve  nor  any  lobe  of  the  parotid  gland. 

Such  fibres  of  the  masseter  as  come  into  A'iew  are 
separated  from  the  zygoma,  the  capsule  of  the  joint  is 
exposed  and  opened,  and  the  condyle  brought  well  into 
view. 

The  neck  of  the  condyle  is  now  steadied  by  means  of  a 
small  blunt  hook,  and  is  divided  either  with  a chisel  or  a 
keyhole  saw. 

The  condyle  is  then  seized  with  forceps,  and  is  twisted 
out  with  the  left  hand,  while  the  surgeon  severs  any  re- 
maining connections  with  a scalpel  held  in  the  right. 
Throughout  the  whole  operation  it  is  important  that  all 
instruments  employed  should  be  kept  close  to  the  bone. 
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Including  Opkhations  for  thf  Division  of  Contracted 
Muscles,  Ligaments,  and  Fasct.e. 

The  Siilx’iita  neons  iTIelliod,  — The  object  of 
this  method  is  to  divide  the  tendon  with  the  least  dis- 
turbance of  the  surrounding  parts  and  with  the  smallest 
possible  division  of  the  skin.  Air  is  not  admitted  to  the 
deep  wound  ; the  risk  of  sepsis  is  thus  minimised,  and  the 
surface  punctured  heals  readily  and  surely.  Before  the 
introduction  of  the  antiseptic  method  of  treating  wounds, 
the  subcutaneous  operation  was  all-essential.  It  is  now 
much  less  important.  At  the  present  time  it  need  only  be 
carried  out  when  convenient  and  po.ssible. 

In  any  case  in  which  the  tendon  is  not  manifest  or  is 
difficult  to  discover,  or  in  which  its  relations  with  nerves 
and  vessels  are  complex  and  intimate,  it  is  better  to  adopt 
the  open  method  of  the  older  surgeons,  and  to  expose  the 
area  of  the  operation  by  a free  incision. 

Use  of  llie  Tenotome. — The  tendon  or  band  of 
fascia  to  be  divided  is  usually  unduly  prominent,  or  can  be 
readily  made  distinct.  The  tendon  should,  if  possible,  be 
so  cut  as  to  avoid  opening  a .synovial  sheath. 

The  tenotome  should  be  lightly  held,  as  one  would  hold 
a pen.  The  shai’p-poiiifed  instrument  is  carefully  intro- 
duced close  to  the  tendon,  and  makes  a way  for  the  blunt- 
pointed  instrument.  It  is  essential  that  it  sliould  make  an 
ample  passage  for  the  blunt-pointed  tenotome,  and  there- 
fore the  cutting  point  may  need  to  be  moved  freely  to  and 
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fro  in  the  region  of  tlie  tendon.  If  tliis  be  not  done,  the 
blunt  tenotome  may  liave  to  be  forced  to  its  destination 
tln'ough  tissues  tliat  have  been  rnei’ely  punctured. 

The  sharj)  tenotome  is  witlidrawn,  and  the  blunt  in- 
.strument  inti'oduced  witli  tlie  blade  “Hat” — that  is,  in  a 
line  with  the  line  of  the  skin-wound. 

The  instrument  should  throughout  bo  kept  close  to  the 
tendon  or  band  to  be  divided,  and  care  must  be  taken  to 
avoid  damage  to  adjacent  A'essels  or  nerves.  The  breaking 
of  the  point  of  the  teiiotome  against  the  bone  is  a not  very 
infrequent  accident. 

As  the  tenotomes  are  being  introduced  the  tendon 
should  be  only  sti’etched  to  .such  an  extent  as  is  neces- 
sary to  render  its  position  distinct.  It  needs  to  be 
stretched  to  its  utmost  when  its  fibres  are  being  divided, 
but  this  tension  may  be  a little  relaxed  as  the  last  strands 
are  being  cut.  The  tendon  is  divided  with  a sawing  move- 
ment ; it  cuts  with  a creaking  sound  or  sensation,  and 
yields  finall\'  with  a snap.  A common  source  of  failui’e 
after  this  operation  is  due  to  an  incomplete  division  of  the 
tendon. 

The  left  forefinger  should 'be  kept  upon  the  skin  at  the 
site  of  the  operation,  in  order  that  the  movements  of  the 
tenotomes  beneath  the  integument  may  be  followed  and 
guarded. 

PARTICULAR  OPERATIONS. 

Til»ialL«(  .4iiti4*ii<ii  Toiidoii. — This  tendon  descends 
through  the  innermost  sheatli  of  tlie  annular  ligament,  and, 
crossing  the  ankle-joint,  astragalus,  scaphoid,  and  internal 
cuneiform  bones,  is  inserted  into  the  inner  side  of  the  last- 
named  bone  and  the  base  of  the  first  metat'ai’sal  bone.  The 
.synovial  sheath  which  accompanies  it  extends  upwards  for 
some  distance  above  the  level  of  the  malleoli.  A small 
bursa  lies  beneath  the  tendon  as  it  crosses  the  cuneiform 
bone. 

I'his  tendon  is  usually  divided  as  it  is  crossing  the 
scaphoid  bone,  and  consequently  about  one  inch  above  its 
insertion.  At  this  point  it  should  be  free  of  its  synovial 
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sheath.  The  dorsalis  pedis  vessels  lie  to  the  outer  side, 
with  the  extensor  i^roprius  pollicis  tendon  intervening. 

In  cases  of  congenital  club-foot  the  tendon  is  displaced 
inwards,  and  is  nearer  to  the  malleolus.  It  is  readily  made 
prominent. 

Operation. — The  surgeon  stands  on  the  outer  side  of  the 
limb  in  tlie  case  of  either  tendon.  The  assistant,  who  takes 
his  place  opposite  to  him,  grasps  the  foot  with  one  hand 
and  the  leg  with  the  other.  The  foot  is  held  in  the  position 
of  extension  and  abduction,  and  the  tendon  is  defined.  The 
shaip  tenotome  is  then  entered  vertically  upon  the  outer 
side  of  the  tendon  and  is  pushed  downwards  until  it  has 
reached  a point  below  the  level  of  the  tendon.  The 
operator’s  left  forefinger  is  kei^t  over  the  skin  upon  the 
plantar  side  of  the  tendon,  as  a guard  upon  the  instrument. 
The  tendon  is  put  on  the  stretch.  The  sharp  tenotome  is 
withdrawn,  and  the  blunt-pointed  one  inserted  in  its  place. 
After  it  has  reached  the  depth  acquired  by  the  first  instru- 
ment (whose  track  it  e.xact!y  follows)  the  foot  is  rela.ved, 
and  the  blunt  point  is  pushed  horizontally  beneath  the 
tendon,  and  may  be  felt  on  its  plantar  side.  The  tendon  is 
once  more  put  upon  the  stretch,  and  is  divided  by  cutting 
upwards  towards  the  skin.  The  left  forefinger  lies  upon  the 
skin  over  the  edge  of  the  knife,  and  forms  a certain  check 
to  its  movement.  The  surgeon  cuts,  indeed,  upon  the  left 
finger,  the  skin  intervening. 

Tibialis  Posticus  TcimIoh. — The  tendon  becomes 
free  of  muscular  fibres  about  the  level  of  the  tibio-fibular 
articulation.  It  grooves  the  back  of  the  inner  malleolus, 
running  in  the  innermost  compartment  of  the  internal 
annular  ligament.  Behind  the  malleolus  it  is  invested  with 
a synovial  sheath.  The  flexor  longus  digitorum  tendon  lies 
next  to  it  (to  its  outer  side),  and  is  provided  with  a separate 
synovial  sheath.  Externally  to  this  latter  tendon  run  the 
posterior  tibial  ve.ssels. 

The  tendon  is  usually  divided  above  the  point  of  com- 
mencement of  its  synovial  sheath,  i.e.  about  the  level  of 
the  base  of  the  malleolu.s,  and  therefore  above  the  inner 
annular  ligament.  The  tendon  is  here  easily  approached, 
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and  is  at  some  distance  from  the  blood-vessels.  Weis  and 
Velpeau  recommended  division  of  the  tendon  at  its  insertion 
into  the  scaphoid  bone.  No  advantage  has  been  claimed  foi' 
this  method,  and  it  is  inapplicable  to  infants. 

The  tendon  has  been  severed  a little  way  below  the  tip 
of  the  malleolus.  The  selection  of  this  point  is  to  be  con- 
demned. The  synovial  sheath  must  be  opened  ; the 
tendon  lies  close  to  the  ankle-joint,  and  is  in  more  intimate 
relation  with  the  accompanying  blood-vessels  than  it  is  at 
the  spot  usually  selected. 

Operation. — The  surgeon  stands  to  the  outer  side  of  the 
limb  in  the  case  of  either  tendon.  The  assistant  faces  him, 
and  grasps  the  foot  with  one  hand  and  the  leg  with  the 
other. 

The  position  of  the  tendon  is  made  out,  and  the  foot  is 
held  a little  extended  and  abducted,  and  is  so  turned  as  to 
lie  upon  its  outer  side. 

The  surgeon  seeks  for  that  point  on  the  inner  surface  of 
the  tibia  where  the  malleolus  joins  the  shaft  of  the  bone. 
He  reaches  this  point  by  following  the  posterior  margin  of 
tlie  malleolus.  The  spot  in  question  will  be  about  a finger’s 
breadth  above  the  tip  of  the  malleolus  in  the  infant,  and 
about  one  and  a half  to  two  inches  above  that  process  in 
* the  adult.  It  is  really  on  the  shaft,  and  is  above  what 
would  be  called  anatomically  the  base  of  the  malleolus. 

The  surgeon  fixes  his  left  thumb-nail  upon  the  margin  of 
the  bone,  and  enters  the  sharp  tenotome  vertically  between 
the  tibia  and  the  tendon,  using  the  nail  as  a guide.  The 
instrument  should  be  kept  as  near  as  possible  to  the  bone. 
If  proi)erly  inserted  it  will  remain,  as  Mr.  Heath  has 
pointed  out,  fixed  without  any  support  of  the  hand.  The 
tendon  should  not  be  too  tightly  stretched  at  this  stage  of 
the  operation. 

The  fascia  about  the  tendon  .should  be  freely  divided  by 
moving  the  point  of  the  instrument  to  jmd  fro,  but  without 
enlarging  the  skin-wound.  Unless  this  be  done,  a j^i’oper 
way  may  not  bo  made  for  the  blunt-pointed  instrument. 

As  the  sharp  tenotome  is  withdrawn  the  blunt  one  is 
introduced — the  edge  is  turned  towards  the  tendon,  the 
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tendon  is  put  upon  the  stretcli  and  is  divided  hy  cutting 
from  the  bone.  Tiie  left  forefinger,  placed  over  the  site  of 
the  tendon,  forms  a guide  and  a guard.  The  tendon  of  the 
flexor  longus  digitorum  is  usually  cut  at  the  same  time, 
and  is  often  divided  unconsciously. 

The  assistant  .should  judiciously  relax  the  strain  upon 
the  tendon  as  its  fibres  are  divided. 

It  is  obvious  that  if  little  care  be  taken  the  knife  may 
cut  through  both  the  tendons,  as  through  tightly-drawn 
cords,  and  may  wound  the  main  artery  beyond. 

If  the  blood-vessels  should  be  divided,  a well-adjusted 
pad  of  sterilised  gauze  must  be  at  once  applied  to  the  spot. 

Singularly  little  trouble  appears  to  have  supervened  in 
examples  of  this  accident. 

Parker’s  Operation— Syiulesiiiotoiiiy.— In  cases 
of  congenital  talipes  varus  in  children  Mr.  R.  W.  Parker 
is  disposed  to  attach  much  more  importance  to  the  division 
of  ligaments  and  the  plantar  fascia  than  to  piu'e  tenotomy. 

The  site  chosen  for  this  combined  section  of  ligaments 
and  tendons  is  a .spot  a little  below  and  in  front  of  the  tip 
of  the  inner  malleolus,  over  the  site  of  the  asti’agalo-scaphoid 
joint,  and  in  the  situation  of  the  ti’ansverse  mark  near 
the  heel  which  is  to  be  observed  in  severe  talipes. 
Two  tenotomes  are  needed — an  ordinaiy  sharp-pointed- 
tenotome,  and  a curved  one  of  sickle  shape  with  a cutting 
edge  about  half  an  inch  in  length. 

The  Operation. — The  foot  is  so  placed  as  to  fully  expose 
its  inner  border,  and  is  firmly  held  ; the  position  of  the 
tendons  and  the  arteries  is  made  out  so  far  as  is  possible. 

At  the  spot  above  mentioned  the  sharp  tenotome  is 
entered.  It  should  enter  in  frojit  of  the  bifurcation  of  the 
posterior  tibial  artery,  and  behind  the  posterior  tibial 
tendon.  The  knife  is  jiushed  forwards  and  outwards  under 
the  skin  until  a spot  on  the  dorsum  is  reached  just  internal 
to  the  anterior  tibial  artery.  The  sharp  instrument,  which 
has  made  a track  merely,  is  withdrawn.  The  curved 
tenotome  is  now  inserted  fiat  wise  under  Ihe  skin^  and 
follows  the  subcutaneoiis  course  already  made  until  its 
point  can  be  felt  over  the  tibialis  anticus  tendon.  The 
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edge  is  turned  towards  the  tendon,  and  is  made  to  cut  to 
the  bone.  It  severs  the  tendon,  and  as  it  is  withdrawn  is  . 
made  in  like  manner  to  cut  the  dense  ligamentous  tissue 
already  described.  Just  as  it  is  being  withdrawn  it  is  made 
to  sever  the  tendon  of  the  tibialis  posticus. 

During  the  introduction  of  the  instruments  the  foot  is 
relaxed.  During  the  cutting  of  the  tissues  it  is  i)ut  upon 
the  stretch,  and  the  yielding  of  the  divided  ligaments  and 
tendons  is  made  ver}"  evident. 

Tendo  Acliillis.  — This  very  powerful  tendon 
measures  in  the  adult  some  four  and  ahalf  inches  in  length, 
three-quarters  of  an  inch  in  breadth,  and  a cpiarter  of  an 
inch  in  thickness 

It  is  best  divided  at  its  narrowest  part,  i.e.  about 
one  inch  above  its  insertion. 

Operation. — The  patient  may  lie  upon  the  back,  with 
the  bodj'^  a little  rolled  over  towards  the  affected  side. 

- The  foot  is  so  turned  as  to  lie  entirely  upon  its  outer 
side,  and  a small  cushion  placed  beneath  the  lower  of 
the  leg  will  carry  the  heel  off  the  table. 

The  surgeon  stands  to  the  outer  side  of  the  limb  in  the 
case  of  both  the  right  and  the  left  foot. 

x\n  assistant  standing  by  his  side  holds  the  foot. 
Another  assistant  may  steady  the  leg. 

The  tendon,  having  been  defined,  is  rendered  a little 
ten.se,  Init  is  not  fully  stretched.  The  sharp  tenotome  is 
entered  vertically  at  the  inner  margin  of  the  tendon,  and  is 
pushed  downwards — in  the  present  position  of  the  foot — 
until  it  has  readied  the  outer  edge  of  the  tendon,  where  its 
IJointcan  be  indistinctly  felt.  The  sharp-pointed  instru- 
ment is  now  replaced  by  the  blunt,  which  follows  the  track 
already  made  until  its  point  can  in  turn  be  detected  through 
the  skin.  The  instrument  must  be  kept  very  close  to  the 
tendon.  The  tendon  is  now  put  well  upon  the  stretch,  and 
the  cutting  edge  having  been  turned  towards  the  surface, 
the  tense  cord  is  divided  with  a sawing  movement,  the  left 
forefinger  resting  upon  the  skin  over  the  site  of  the 
operation. 

The  divided  end  .separates  with  a snap,  and  unle.ss  care 
.1* 
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be  taken  just  at  the  time  when  the  tendon  gives  wa}',  the 
integuments  covering  it  may  be  divided  by  the  suddenly- 
liberated  knife. 

llanisti'iiiv:  Tt'iidoiis. — These  tendons  are  most  con- 
veniently severed  just  above  the  line  of  the  knee-joint,  and 
on  a level  with  the  most  prominent  part  of  the  condyles 
of  the  femur. 

Bicejis. — The  patient  .should  lie  as  far  as  possible  upon 
the  face,  so  that  the  popliteal  space  may  be  well 
exposed. 

The  surgeon  may  stand  upon  the  inner  side  of  the  limb 
in  the  case  of  either  the  right  or  the  left  tendon.  If  he 
place  himself  to  the  outer  side  of  the  extremity,  he  will 
face  the  })atient  when  dealing  with  the  left  leg,  and  have 
his  back  to  the  patient  when  dealing  with  the  right. 

The  leg  is  steadied  by  an  assistant.  With  a sharp- 
pointed  tenotome  a puncture  is  made  directly  over  the 
tendon,  and  the  instrument  is  passed  vertically  downwards 
on  the  inner  side  of  the  tendon,  and  is  withdrawn  when  it 
has  passed  a little  way  beyond  it. 

The  blunt  point  is  now  introduced,  and,  following  the 
same  line,  is  passed  vertically  between  the  tendon  and  the 
nerve.  When  it  has  just  ]>assed  beyond  the  tenflon  the 
blade  is  turned  outwards,  the  handle  brought  as  nearly 
horizontal  as  possible,  and  the  point  passed  beneath  the 
biceps  until  it  may  be  felt  upon  the  outer  side. 

Tlie  tendon  is  then  divided  by  cutting  towards  the  skin, 
which  is  guarded  with  the  left  forefinger  in  the  usual  way. 
During  the  introduction  of  the  tenotomes  and  the  cutting  of 
the  tendon  the  biceps  should  kept  upon  the  stretch.  As 
the  knife  is  withdrawn  the  limb  should  be  flexed. 

If  care  be  not  taken,  the  knife  may  slip  through  the 
skin  when  the  tendon  gives  with  a snap. 

In  the  conditions  for  which  this  operation  is  usuall}^ 
pei-formed  the  contracted  biceps  tendon  is  drawn  away  from 
the  nerve,  and  a wider  interval  than  the  normal  separates 
the  two  structures.  The  safest  plan,  however,  unless  the 
nerve  can  be  plainly  felt  through  the  skin,  is  to  make  a 
small  incision,  .so  as  clearly  to  expose  both  nerve  and 
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tendon.  The  nerve  being  then  held  aside,  the  tendon  is 
divided. 

Jioth  in  the  class-room  and  in  practice  I have  seen  a 
prominent  and  cord-like  ilio-tibial  band  divided  in  the  place 
of  tlie  biceps. 

In  some  thin  and  muscular  subjects  the  lower-  portion 
of  this  fascial  band  may  feel  very  tendon-like. 

Numerous  contracted  bands  of  fascia  may  come  into 
view  after  tenotomy  of  the  biceps  for  contracted  knee 
Some  may  need  division.  They  are,  howe^'er,  better  left 
alone,  as  they  usually  yield  under  extemsion,  and  in  dealing 
with  them  by  tenotomy  unexpected  vessels  may  be 
wounded. 

Seiiiitendinosus  and  Semiviemhranosus, — The  same 
observations  as  have  been  applied  to  the  biceps  apply 
generally  to  these  tendons.  Tliey  are  most  conveniently 
divided  exactly  opposite  the  spot  selected  for  tenotomy  of 
the  biceps. 

The  tenotome  is  introduced  upon  the  outer  side  of  the 
tendon,  and  is  passed  beneath  it.  The  steps  of  the  little 
operation  need  not  be  repeated. 

In  one  case  Mr.  Jacobson  met  with  “most  profuse” 
hajinorrliage  in  dividing  the  .semimembranosus  tendon  in 
a girl  of  sixteen.  He  considered  that  the  bleeding — 
which  was  checked  by  pre.ssure  — proceeded  from  the 
superior  internal  articular  artery. 

Contraction. — The  exact  anatomy  of 
the  palmar  fascia  should  be  borne  in  mind,  and  especially 
the  - manner  in  which  the  digital  processes  of  the  fascia 
are  di.sposed  of,  and  the  connections  of  the  ultimate  slips  of 
the  fascia  with  the  integument  of  the  tinger-s.  It  will  bo 
I'emembered  that  each  flivision  of  the  palmar  fascia  sends 
five  slips.  1.  A central  one  to  the  sheath  of  the  flexor 
tendons : 2.  One  on  either  .side  to  the  skin  at  the  clelt 
of  the  fingers.  3.  One  to  the  supei-ficial  transverse 
ligament  on  either  .side.  In  Hupuytren’s  contraction  all 
these  may  be  hypertrophied. 

Open  Excision  of  the  Contracted  Bands. — The 

patient’s  hand  must  be  sedulously  cleaned  with  alcoholic 
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solution  of  cai’bolic  acid,  etc.,  special  attention  being  paid 
to  the  deep  furrows  caused  by  the  contraction,  in  which 
dirt  is  apt  to  collect  and  lie  concealed.  An  Esmarch’s 
tourniquet  is  convenient,  and  should  be  applied  above  the 
wrist.  The  hand  being  held  by  an  assistant  with  the  palm 
upwards  and  the  fingers  extended  as  far  as  possible,  the 
surgeon  makes  a longitudinal  incision  directly  over  the 
main  bands  of  fascia,  and  if  necessary  adds  two  short 
transverse  cuts  at  either  end.  The  skin  is  carefully 
reflected  on  either  side,  it  being  very  easy  to  buttonhole  ik 
The  fascial  band  ])rojects  forwards  from  the  digital  vessels 
and  nerves,  but  it  is  necessary  to  avoid  dividing  these  at 
the  same  time  as  the  fascia.  Tlie  band  of  the  latter, 
having  been  cut  through  at  the  upper  end  of  the  incision 
where  it  is  a single  tough  coi’d,  is  then  drawn  out,  and  witii 
its  various  prolongations  again  divided  below.  It  is  at  this 
])oint  that  the  digital  A'essels  and  nerves-  are  in  most 
danger.  From  one  to  two  inches  of  the  fascial  band  is 
removed,  and  the  more  thoroughly  its  divisions  are  dissected 
out  the  better  will  be  the  result.  Indeed,  it  is  well  to  dis- 
sect away  all  fascial  tissue  exposed  which  feels  distinctly 
hard  to  the  touch.  If  both  ring  and  little  fingers  require 
to  be  operated  on,  it  is  better  to  turn  back  a longitudinal 
flap.  After  the  tourni(]uet  has  been  removed  and  bleeding 
stopped  the  wounds  are  sewn  up  with  fine  silkworm-gut. 
The  incisions  are  apt  to  gape  a little,  and  sutui-es  should 
not  be  applied  where  they  cause  too  much  tension. 

Tlie  fingers  are  put  up  on  a splint  in  the  extended 
position.  The  wounds  will  probably  be  healed  in  a week, 
but  before  this  time  the  phalangeal  joints  should  be  flexed 
every  day  so  as  to  prevent  their  becoming  stiff. 

l>ivisioii  of  llic  Sloiiio-lTIastoid  Iflnsrlo. — The 
stcrno-mastoid  muscle  is  encased  in  the  cervical  fascia,  and 
to  obtain  the  best  result  in  operating  for  wry-neck  it  is 
essential  to  divide  not  only  the  muscle,  but  its  contracted 
sheath.  The  sternal  portion  of  the  muscle  usually  appears 
to  be  more  contracted  than  the  clavicular,  but  it  will  almost 
always  be  found  necessary  to  divide  both.  The  division 
should  be  carried  out  a shoi’t  distance  above  the  clavicle. 
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and  "not  close  to  that  bone,  and  it  should  be  done  by  the 
open  method,  for  by  this  procedure  alone  is  it  possible  to 
divide  the  muscle  and  fascia  completely  without  risk  of 
injury  to  the  veins. 

Operation. — A general  anaesthetic  is  given,  the  lioad  and 
slioulders  are  well  raised,  the  surgeon  stands  on  the  same 
side  as  that  of  the  contracted  muscle.  By  means  of  two 
incisions,  one  over  the  anterior  edge  of  the  muscle,  the 
other  parallel  to  and  a little  above  the  clavicle,  the  latter 
running  across  both  heads  of  the  muscle,  a small  triangular 
Hap  of  skin  and  superficial  fascia  is  turned  outwards.  The 
assistant,  who  steadies  the  patient’s  head,  makes  the  con- 
tracted muscle  as  tense  as  possible  whilst  the  surgeon 
steadily  divides  first  the  sternal  and  then  the  clavicular 
portions  and  the  fascial  band.  The  division  is  done  gradually 
fi’om  before  backwards  with  a blunt-pointed  tenotome  or 
fine  scalpel,  and  the  large  veins  are  looked  for  and  care- 
fully avoided.  The  posterior  part  of  the  .sheath  will  usually 
be  found  to  require  division  or  stretching.  By  this 
deliberate  and  open  division  the  risk  of  recurrence  of  the 
deformity  is  to  a great  extent  avoided,  and  the  necessity  for 
wearing  irksome  apparatus  largely  disjjensed  with.  The 
small  Hap  of  skin  is  fixed  in  place  with  a few  fine  silk- 
w'orm-gut  sutures,  and  dressed  with  gauze  and  collodion 
or  some  otlier  lighk  and  dry  dressing. 


If  I r' I "'i  ' 1 1 irhii  > iH  iiiiiii 
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CJ-I  AFTER  I. 

Operations  For  Hare-lip. 

SINGLE  HARE-LIP THE  USUAL  OPERATION. 

liisti'iiiiiciitK  Required. — A fine,  narrow,  shar]i- 
pointed  scalpel  or  small  tenotome  (for  the  less  simple 
methods  a slender  double-edged  knife  is  useful) ; slender- 
bladed  dissecting  forceps  with  toothed  points;  small  sharp- 
pointed  scissors  curved  on  the  flat ; straight  blunt-pointed 
.scissors ; artery  forceps  ; sequestrum  forceps  with  broad 
ends  protected  by  indiarubber ; needles  and  sutures  ; needle- 
holder  ; a gag  and  tongue  forceps  may  occasionally  be 
useful ; small  fine  sponges. 

'I'lic  Oporatioii. — The  infant  is  wrapped  up  in  a 
towel  or  sheet,  so  tliat  the  head  alone  projects.  In  this 
mummy-like  guise  it  is  easily  handled,  and  the  move- 
ments of  its  limbs  are  resti'ained. 

The  patient  lies  .supine,  with  tlie  head  well  raised  and 
supported  upon  a sand-bag  or  firm  cushion. 

The  surgeon  faces  the  patient,  or  stands  to  the  rigiit- 
hand  side.  An  assistant  places  himself  behind  the  child, 
and  steadies  the  head,  while  at  the  same  time  he  compresses 
the  facial  arteries  against  the  lower  jaw.  The  administrator 
of  chloroform  will  stand  upon  the  left  of  the  table. 

First  Step. — Grasping  the  upper  lip,  the  surgeon  jiro- 
ceeds  to  separate  it — upon  each  side  of  the  gap — from  the 


CHAP.  I.j 


II A RE -UP. 


■11  \ 


maxilla.  This  can  bust  be  effeuteil  by  means  uf  small  sharp- 
l)oiiited  scissors  curved  on  the  Hat.  The  sci.ssors  must  Ije 
kept  close  to  the  bone.  It  may  be  necessary  to  detach  one 
ala  of  the  nose  from  the  maxilla.  In  any  case  the  detach- 
ment should  be  sufficiently  free  to  allow  of  the  margins  of 
the  cleft  coming  together  readily  and  without  the  least 
tension. 

If  the  maxilla  of  one  side  pi'oject  inconveniently  beyond 
its  fellow,  it  should  be  forcibly  bent  back  with  sequestrum 
foi’ceps,  the  blades  of  which  are  protected  by  indiarubber. 

Second  Step. — The  edges  of  the  cleft  are  pared.  The 
lower  angle  of  one  flap  of  the  lip  is  seized  with  line-toothed 
dissecting  foi'ceps,  is  drawn  upon,  and 
the  margin  is  then  pared  with  the 
narrow  scalpel.  The  incision  f(jr 
paring  the  edge  should  commence 
above,  at  the  upper  angle  of  the  gap, 
and,  descending  obli(piely,  should 
curve  inwards,  when  the  red  margin 
or  lower  angle  of  the  flap  is  nearly 
reached  (Fig.  81). 

When  one  side  has  been  treated, 
the  other  is  dealt  with. 

Ur  the  lip  on  one  side  having  l)een  made  ten.se,  it  may 
be  transfixed  in  it.s*wliole  thickness  from  before  backwards 
l>y  the  narrow  scalpel.  The  point  is  entered  just  above  the 
lower  angle  of  the  flap,  and,  the  edge  being  directed  u]>- 
wards,  the  knife  is  made  to  cut  towards  the  iqqjei-  angle  of 
the  gap,  to  follow  that  angle,  and  finally  to  descend  upon 
the  other  side.  The  knife  is  then  withdrawn,  and  is  not 
allowed  to  cut  its  way  out.  The  piece  isolated  by  paring 
will  still  be  attached  to  the  lip  at  both  ends,  and  its  detach- 
ment may  be  left  until  some  of  the  sutures  have  been 
introduced,  and  until  the  amount  of  tissue  recjuired  for  the 
formation  of  a good  free  margin  to  the  new  lip  has  been 
ascertained. 

In  any  case  the  paring  must  be  freely,  libei-ally,  and 
evenly  carried  out.  The  raw  surface  should  be  as  wide 
as  }»o.ssible,  es|)ecially  below. 


Fig.  S-t.  — opEK.vnoN 
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During  this  step  there  may  be  much  bleeding,  which 
must  be  checked  eitlier  by  pressure  upon  the  facial  arteries, 
or  by  the  compression  of  each  coronary  artery  at  the  angle 
of  the  moutli  between  the  tliumb  and  finger  of  an  assistant. 
The  latter  procedure  is  the  more  efficacious,  but  the 
operation  area  is  encroached  upon  and  disturbed,  and  in  the 
place  of  an  assistant’s  fingers  some  form  of  hare-lip  com- 
[>ression  forceps  may  be  used. 

Third  Step. — The  gap  is  now  closed.  The  assistant  who 
liolds  the  head  presses  the  cheeks  together  with  Iiis  fingers, 
so  that  the  two  raw  surfaces  are  approximated.  The  ap- 
proximation must  be  exact.  The  margins  are  then  united 
by  means  of  fine  silkworm-gut  sutures  carried  on  straight 
needles. 

The  first  suture  should  involve  the  middle  of  the  lip,  the 
next  the  lower  portion,  and  the  third  the  segment  near  the 
nostril.  Tliese  are  the  three  main  sutures.  They  should 
include  the  whole  thickness  of  the  lip,  excluding  the  mucous 
membrane  only  ; and  the  first  or  median  suture,  if  properly 
introduced,  sliould  command  the  coronary  arteries  when  it 
is  finally  drawn  tight. 

It  is  well  to  pass  the  three  needles  one  after  the  other, 
and  to  leave  them  in  the  tissues  until  it  has  been  ascertained 
that  the  best  possible  ajiproximation  of  the  raw  edges  has 
been  obtained.  From  the  manner  in  which  the  cheeks  are 
held,  the  relations  between  the  two  sides  of  the  cleft  may 
lie  disturbed.  The  three  needles  act  as  three  temporary  pins. 

After  the  surgeon  is  satisfied  that  the  best  possible 
adjustment  has  been  obtained  (and  one  or  more  of  the 
needles  may  have  to  be  re-introduced  before  it  is  obtained), 
the  sutures  are  drawn  through,  tied  in  the  usual  way,  and 
cut  moderately  short. 

The  three  stitches  are  introduced  about  one-third  of  an 
inch  from  each  side  of  the  cleft. 

Two,  three,  or  moi’e  sutures  are  now  inserted  at  the  free 
margin  of  the  new  lip,  especially  upon  its  inner  or  alveolar 
aspect.  These  ai-e  composed  of  the  finest  silk,  and  are 
passed  by  means  of  slender  curved  needles  held  in  a needle- 
holder. 
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Some  of  these  fine  stitches  may  be  required  along  the 
main  wound,  and  one  will  usually  be  needed  for  the  margin 
of  the  nostril. 

So-called  hai’e-lip  pins  are  never  retjuired,  nor  is  strap 
ping  ever  needed  to  support  the  wound.  ■ 

Tlie  wound  having  been  well  dried  witli  small  piepes  of 
line  sponge,  the  surface  is  dusted  with  boracic  acid  or 
iodoform,  and  is  covered  with  a strip  of  soft  gauze.  The 
gauze  may  consist  of  several  layers,  and  the  component 
strip  must  be  cut  to  exactly  fit  the  part,  and  should  not 
extend  on  to  the  cheek.  A vei’y  slender  piece  of  strapping 
will  keep  the  gauze  in  place.  Instead  of  j)lain  gauze,  gauze 
and  collodion,  or  a solution  of  celloidin 
(5  parts)  in  ethylic  alcohol  and  ether  ’ . 

(of  each  10  parts),  may  be  used.  The  " 

latter  dressing  fits  accurately,  and  is 


DOUBLE  II A RE-LIP. 

The  operation  required  in  cases  pjg.  8.5.— operatiox  koh 
of  double  hare-lip  is  of  the  same  douhle  iiahe-lip. 
character  as  that  already  described. 

In  many  instances  the  defect  is  more  pasily  remedied 
when  it  is  double  than  when  merely  a single  gap  exists. 
In  the  most  favourable  forms  of  double  hare-lip  the  sides 
of  the  cleft  are  .symmetrical,  and  are,  moreover,  more  nearlj?^ 
parallel  than  is  the  case  in  single  hare-lip. 

A malplaced  pre-maxillary  bone  is  the  most  troulile- 
some  complication  met  with  in  dealing  with  this  deformity. 

The  skin  over  the  pre-maxillary  bone  is  freed  from  its 
deep  attachments  behind,  and  its  edges  are  pared  so  that  it 
receives  a U-  or  V-shaped  outline.  The  margins  of  the 
lip  on  each  side  are  then  pared  in  the  manner  already 
described  (page  271).  The  portions  of  the  lip  may  or  may 
not  need  to  be  freed  from  their  attachments  (Fig.  85). 
The  raw  edges  are  finally  united  with  silkworm-gut  sutures. 
Owing  to  the  small  .size  and  the  shape  of  the  central  piece, 
the  lesulting  wound  is  more  or  less  Y-shaped. 
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In  ord«r  to  avoid  the  notching  whicli  not  unfrequently 
occurs  in  the  median  line,  when  cicatrisation  has  taken 
place  after  this  operation,  thick  flaps  with  square  ends 
may  be  cut  from  each  margin  of  the  main  cleft. 
These  flaps  have  tlieir  attached  ends  downwards.  They 
are  united  to  the  raw  margins  of  the  central  segment 
above,  and  to  one  another  along,  what  is  now  the  new 
margin  of  the  lip.  The  segments  of  the  lip  will  need  to 
be  freed  from  their  deep  connections  on  each  side  of  tlie 
cleft. 

When  the  pre-maxillary  bone  projects  strongly  forward 
some  surgeons  remove  it  entirely,  but  the  b'est  coui-se  is  to 
retain  it. 

Very  usually  the  bending  back  of  the  bone  is  resisted 
by  the  cartilaginous  vomer  of  children,  and  the  elasticity 
of  that  structure  causes  the  fragment  to  be  again  protruded 
when  the  pressure  is  removed. 

In  such  a case  a portion  of  the  vomer  may  be  excised 
subjoeriosteally.  An  incision  is  made  along  the  free  border 
of  the  septum,  leaving  its  arteries  intact  : the  periosteum 
and  mucous  membrane  are  then  elevated  on  either  side, 
and  a triangular  segment  is  excised  from  the  vomer.  The 
os  incisivum  iiiay  now  be  pushed  into  place,  and  may  be 
retained,  if  needed,  by  one  or  more  sutures. 

The  bleeding  in  this  operation  is  apt  to  be  free,  unless 
the  subperiosteal  method  be  closely  adhered  to. 
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Ol’der  of  Opci’aliou* — Tlie  union  of  both  parts  of 
the  palate  should  be  attempted  at  one  operation.  • 

8ir  T.  Smith  niakes  one  proviso.  “ When  the  bringing 
together  of  the  whole  cleft  in  one  operation  would  necessi- 
tate so  free  a division  of  the  soft  parts  as  to  endanger  the 
vitality  of  the  flaps,  it  is  advisable  to  close  first  that  part 
of  the  cleft  that  can  be  most  easily  approximated,  whether 
it  be  the  luird  or  the  soft  palate.  Tins,  if  successful,  will 
secure  for  the  remaining  portion  a large  supply  of  blood  in 
the  subsequent  'operation.  ” 

iiiMl  Siiliii'o  jUalerial. — The  inslru- 
ments  required  : — Two  sharp-pointed  tenotomy  knives  in 
long  and  slender  handles,  for  paring  the  edges  of  the  cleft. 

A blunt-pointed  knife  of  the  same  kind,  for  making  lateral 
incisions  to  relieve  tension.  Two  jiairs  of  long,  slender-  ' 

bladed  forceps,  one  .s^errated  and  one  with  tenaculum  points. 

A fine  hook.  A pair  of  small,  sharp-])ointed  scissors  curved 
to  a quarter  circle,  for  dividing  the  connection  of  the  soft 
palate  with  the  nasal  mucous  membrane  at  the  posterior 
margin  of  the  hard  palate.  Small  blunt-pointed  scissors, 
curved  on  the  fiat,  for  the  siitiu’es,  etc.  Palate  raspatories 
curved  as  an  aneurysm  needle,  and  another  raspatory  very 
slightly  curved.  Smith’s  raspatories  or  Ollier’s  instrument 
are  admirably  suited  for  the  purpose.  Two  needles  on  long 
handles,  and  with  eyes  at  the  point  for  the  fine  sutures. 

Some  simple  curved  needles,  and  a plain  needle-holder,  may 
be  useful.  Smith’s,  jMason’s,  or  other  gag. 

For  introducing  silkworm-gut  sutures  rapidly  Fitz- 
gerald’s needles  will  be  found  useful. 

A loop  of  the  gut  is  held  in  the  needle,  which  has  the  i 
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slot  directed  towards  its  point.  The  needle  is  then  thrust 
through  one  side  of  the  palate,  and  the  other  needle  passed 
unthreaded  through  a corresponding  point  on  the  opposite 
side  of  the  cleft.  With  this  second  needle  the  loop  is 
caught  in  the  slot,  and  both  needles  are  then  withdrawn. 
With  slight  practice  the  operator  will  find  this  method  to 
be  one  of  the  most  rapid. 

A number  of  small  Turkey  sponges  in  sponge-holders 
are  required,  and  the  necessary  material  for  the  various 
sutures. 

With  regard  to  the  suture  material,  much  must  depend 
upon  the  custom  of  the  individual  surgeon.  Hoi’.sehair 
answers  admirably  for  the  uvula,  and  for  the  lower  and 
flaccid  part  of  the  velum.  It  is  distinctly  not  suited  to 
any  part  where  there  is  tension.  The  sutures  should  be 
of  full  length,  should  be  cai’efully  selected,  and  should  be 
softened  before  the  operation  by  immersion  in  warm 
sterilised  water.  Horsehair  sutures  should  be  tied  in  thi’ee 
knots. 

For  the  principal  sutures — for  those  that  have  to  bear 
strain — silkworm-gut  answers  admirably.  It  causes,  as  a 
rule,  no  irritation.  It  should  be  prepared  by  immersion  in 
hot  water.  The  fine  gut  should  be  used,  as  it  can  be  readily 
knotted,  a single  “surgeon’s”  knot  being  employed. 

Po!sitiou  of  the  Patient. — The  upper  part  of  the 
body  must  be  well  raised,  and  the  head  be  [)laced  suffi- 
ciently high  to  prevent  the  surgeon  from  stooping.  The 
head  should  rest  upon  a hard  cushion,  or  be  received  in  a 
depression  in  a sand-bag.  It  must  be  thrown  well  back. 
The  table  should  be  narrow.  The  surgeon  stands  on  the 
right,  facing  the  patient. 

r 

OPERATION  ON  THE  SOFT  PALATE. 

The  gag  having  been  introduced,  the  first  step  is  to  pare 
' the  edges  of  the  cleft.  The  tip  of  one  half  of  the  uvula  is 
seized  with  the  tenaculum  forceps,  and  is  drawn  upon  so  as 
to  make  the  palate  tense.  With  a sharp-pointed  knife  the 
edge  is  now  pai’ed  from  below  upwards,  i.e.  from  the  free 
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mai'gin  of  the  velum  towards  the  hard  palate.  The  knife 
may  follow  the  anterior  angle  of  the  cleft  (assuming  the 
hard  palate  to  be  sound),  and  may  return  in  the  opposite 
direction  along  the  other  margin  of  the  cleft,  that  side  of 
the  velum  being  made  tense  in  turn. 

The  whole  of  each  side  of  the  cleft  must  be  well  and 
liberally  freshened.  The  anterior  angle  of  the  cleft  and  the 
tip  of  the  uvula  are  esjiecially  apt  to  escape  the  knife.  The 
raw  surface  .should  be  wide,  and  of  even  width  throughout. 

Scissors  should  never  be  used  to  freshen  the  edges. 

There  will  probably  be  no  need  for  the  flaps  to  be  again 
touched  with  the  forceps  when  this  stage  has  been  com- 
pleted. 

The  next  step  is  the  passing  of  the  sutures.  They  should 
be  introduced  from  below  upwards.  The  first  suture  is 
jiassed  through  the  halves  of  the  uvula,  and  the  two  ends 
are  held  in  a pair  of  Wells’s  forceps,  so  that  it  may  be  used 
to  make  the  edges  tense,  and  thus  avoid  any  handling  of 
the  palate  with  forceps.  The  same  course  is  adopted  with 
the  ends  of  each  suture,  so  that  when  the  moment  arrives 
for  tying  them  all  there  can  be  no  confusion  between  the 
various  sutures.  Each  Wells’s  forceps  grasps  the  corre- 
sponding ends  of  a single  suture. 

The  sutures  must-be  placed  at  a sufficient  distance  from 
the  margin  of  the  gap  to  secure  a good  hold,  and  their 
numlier  and  arrangement  must  depend  upon  the  degree  of 
tension  at  any  particular  point. 

If  the  cleft  be  narrow,  the  sutures  can  be  passed  without 
difficulty.  If  it  be  wide,  some  S)>ecial  method  may  have  to 
be  adopted. 

The  following  is  the  most  convenient; — A very  long 
suture  has  a needle  threaded  at  either  end  of  it.  One 
needle  is  passed  through  the  left  flap  of  the  palate  from 
behind  forwards,  and  the  other  through  the  right  flap  in  the 
same  direction.  The  first  needle  jiassed  must  be  liehl  by 
an  assistant  while  the  other  is  being  introduced.  This  is 
])ractically  the  method  often  adopted  in  closing  an  abdominal 
incision.  The  needles  employed  should  be  small  and  curved, 
and  must  be  passed  by  means  of  a simple  needle-holder. 
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Needles  of  A'arious  curves  should  be  at  hand.  In  no  opera- 
tion is  a complex  needle-holder  more  out  of  place  than  in 
this. 

“ When  there  is  too  much  tension  to  admit  of  the  sutures 
being  tied  at  once,  they  should  all  be  passed,  and,  being 
held  as  described  above,  longitudinal  incisions  may  be  made 
on  either  side  parallel  to  the  cleft  and  just  internal  to  the 
hamular  process,  avoiding  the  immediate  neighbourhood  of 
the  posterior  palatine  foramen.  Sufficient  relaxation  being 
obtained,  the  remaining  sutures  are  tightened  up.” 

If  after  the  lateral  incisions  have  been  made  the  tension 
is  not  amply  relieved,  it  is  Avell  to  introduce  a slender- 
pointed  raspatory  or  vivisector’s  tool  through  the  incision, 
and  with  it  to  detach  the  muscular  and  tendinous  structures 
from  the  hamular  process.  I have  found  such  a step  always 
to  answer  its  purpose  completely. 

Throughout  the  operation,  bleeding  must  be  checked  by 
gentle  pressure  with  a sponge  in  a holder.  The  .sponge 
should,  however,  be  used  as  little  as  possible.  'The  indis- 
criminate and  persistent  dabbing  of  the  palate  with  a sponge 
tends  to  excite  movement  of  the  palatal  and  pharyngeal 
muscles,  to  produce  vomiting  and  coughing,  and  to  greatly 
increase  the  flow  of  saliva. 

OPERATION  ON  THE  HARD  PALATE. 

Tlie  flaps  consist  of  all  the  tissues  down  to  the  bom;. 

In  order  to  avoid  tension  when  the  sutures  are  secured, 
it  is  necessary  in  all  cases  to  lift  up  Avith  a raspatory  the 
flaps  from  the  cleft  outAA^ards  for  a considerable  distance,  in 
addition  to  making  an  incision  just  behind  the  hamular 
jn’ocess  to  free  the  soft  palate.  Particular  attention  must 
be  paid  to  the  junction  of  the  hard  and  soft  palate  Avhere 
the  tissues  are  most  firmly  attached  to  the  bone  along  the 
posterior  edge  of  the  hard  palate.  At  this  spot  partial 
tailure  to  unite  is  often  met  Avith  in  otherwise  successful 
cases. 

The  blood  supply  of  the  palate,  both  hard  and  soft,  is 
almost  entirely  deriA-ed  from  the  posterior  palatine  artery — 
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a branch  descending  from  the  internal  maxillary.  Ihe 
posterior  palatine  vessels  emerge  through  the  bone  just  in- 
ternally to  the  socket  for  the  last  molar  tooth,  and  the 
branch  for  the  hard  palate  courses  forwards  to  the  incisive 
foramen,  jiarallel  to  the  alveolar  margin  (see  Fig.  86). 

The  dotted  line  in  the  figure  shows  where  the  incision 


Fig.  .S(). — Tine  I’.u.ATiXK  AimauKs  i\  iiki.aitox  to  thk  oimchation 
KOK  CLETT  PALATE. 

'I'lie  (lotted  line  on  either  side  between  the  gum  and  the  palatine  arter}- 
and  nerve  .shows  where  the  incision  should  be  made  in  order  to 
displace  these  inwards  uninjured  in  the  tlajis.  H H,  Hamular  pro- 
cesses. A dotted  line  to  the  iiiner  side  of  each  hamular  process 
indicates  how  the  tensor  palati  may  he  divided  so  as  to  relieve  tension. 

should  be  placed — i.e.  it  must  be  just  internal  to  the 
alveolar  border  and  external  to  the  groove  for  the  artery 
already  referred  to.  The  incision  goes  right  down  to  the 
bone,  but  should  stop  short  in  front  of  the  last  molar  tooth, 
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lest  the  artery  should  be  wounded  as  it  leaves  the  posterior 
palatine  foramen. 

Tlie  cases  of  serious  and  so.netimes  fatal  hfeinorrhage 
following  the  operation  have  been  those  in  which  the  latter 
accident  has  occurred. 

An  additional  incision  will  be  required  through  the  soft 
palate  internally  to  the  haraular  process. 

The  steps  of  the  opcrntioii  are  as  follows  : — 

1.  The  edges  of  the  cleft  ai’e  carefully  pared  along 

its  whole  length  on  either  side,  the  soft  tissues 
being  raised  from  their  attachment  to  the  hard 
])alate  and  nasal  septum. 

2.  One  lateral  incision  just  within  the  alveolar 

margin  {see  Fig.  86)  is  now  made,  and  with  a 
curved  raspatory  the  whole  of  the  soft  tissues 
are  carefully  detached  as  far  inwards  as  the 
edge  of  the  cleft.  At  the  back  the  raspatory  is 
made  to  lift  off  from  the  bone  that  part  of  the 
soft  palate  where  it  joins  the  hard.  This  is 
best  done  from  the  cleft.  The  bleeding  in  this 
.stage  may  have  been  considerable  ; it  should 
be  checked  by  pressui’e  (made  by  the  assistant 
Avith  a sponge  mounted  on  holder),  whilst  the 
operator  proceeds  to  repeat  the  lateral  incision 
on  the  opposite  side.  This  incision  is  made  in 
one  case  from  before  backwards,  in  the  other 
from  behind  forwards.  Sponge  pressure  will 
now  be  made  on  both  sides,  whilst  the 
anajsthetic  is  resumed.  The  fauces  need  to 
be  kept  clear  of  blood  by  sponging,  but  this 
should  be  as  sparing  as  possible,  and  done  with 
the  utmost  gentleness. 

3.  The  sutures  are  now  introduced  by  one  of  the 

methods  already  described.  The  first  will  be 
passed  through  the  soft  palate  at  the  base  of 
the  uvula.  Traction  made  on  this  will  steady 
the  two  halves,  and  ensure  the  others  being 
])laced  at  regular  intervals.  Fine  silkworm-gut 
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is  used,  and  the  two  ends  of  eacli  suture  are 
held  outside  the  mouth  in  a Wells’s  forceps. 

The  sutures  should  be  placed  at  fairlj’’  close 
intervals,  about  8 to  10  mm.  apart. 

4.  Each  .suture  is  tied  in  order,  but  before  doing  so 
the  surgeon  relieves  tension  as  far  as  possible 
by  the  use  of  the  raspatory,  and  by  two  short 
incisions  through  the  soft  palate  made  just 
within  the  hamular  process.  Especial  attention 
should  be  paid  to  the  extreme  anterior  end  of 
the  cleft,  and  to  the  point  opposite  to  the 
‘ junction  of  hai’d  and  soft  palate.  The  knots 
made  ai’e  single  surgeon’s  oires,  so  that  the  ends 
lie  evenly  against  the  palate  and  cannot  irritate 
the  tongue. 

Note. — In  the  usual  descrijDtion  of  the  o])ei’atioTi  the 
lateral  incisions  are  jjlaced  more  internally  than  above 
described — e.(/.  midway  between  the  cleft  and  the  alveolus. 
As  Tillaux  pointed  out,  the  branches  of  the  palatine  artery 
are  theai  cut  aci’oss.  Placing  the  incisions  close  to  the 
alveolus  presents  no  special  difficulties,  and  diminishes  the 
l isk  both  of  hremorrhage  and  of  sloughiaig  of  the  flaps. 
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CHAPTER  I. 

Traciikotomy  and  Laryngotomy. 

I. — tracheotomy. 

The  operation  is  said  to  be  “ high  ” or  “ low,”  according  as 
the  trachea  is  opened  above  or  below  the  isthmus  of  the 
tliyroid  body.  In  the  adult  the  isthmus  crosses  the  second 
and  third  rings  of  the  trachea,  and  sometimes  even  the 
fourth.  In  the  child  the  isthmus  is  narrow,  and  is  'usually 
somewhat  higher  up.  It  may  even  lie  on  the  crico-tracheal 
membrane.  The  high  operation  is  always  to  be  preferred  ; 
it  alone  is  described  in  the  account  which  follows. 

i'<Mliiirod. — Scalpels;  dissecting, artery, 
and  pressure  forceijs ; toothed  forceps  (Liston’s  artery 
forceps  without  the  catch  answer  the  pur])Ose) ; sharp 
hook;  blunt  liook  ; sci.ssors  ; ^needles  ; tracheotomy  tubes 
and  tapes.  To  these  may  be  added  a gag  and  tongue 
forceps,  small  wound  retractors,  and  feathers  to  clear  the 
tube  when  hrst  introduced. 

A good  tracheotomy  tube  should  be  of  simple  construc- 
tion, should  be  easy  to  introduce,  should  be  as  lai-ge  as  the 
diameter  of  the  trachea  will  admit,  should  lie  exactly  in 
the  long  axis  of  the  windpipe  without  touching  the  tracheal 
wall  with  its  extremity,  should  have  a movable  shield  so 
that  it  is  disturbed  as  little  as  po.ssible,  and  the  inner 
cannula  should  be  capable  of  being  easily  inserted  and 
removed. 
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1.  Po<!«itioii  of  the  Psitioiit. — Tlie_  child  is  en- 
veloped in  a thin  macintosh  sheets  and  is  placed  close  to  the 
right  edge  of  the  table.  The  surgeon  stands  by  the  same 
side  of  the  table.  The  neck  is  supported  on  a firm  sand- 
bag of  suitable  size.  When  the  child  is  ready  the  head 
should  be  drawn  well  over  the  uj^per  end  of  the  table,  so 
that  the  vertex  is  turned  nearly  towards  the  ground. 

The  sand-bag  will  be  placed  close  to  the  upper  edge  of 
the  table,  and  over  it  the  child’s  head  is  extended  in  this 
extreme  manner. 

This  position  renders  the  structures  on  the  front  of  the 
neck  tense,  steadies  the  trachea,  di  awsas  much  of  that  tube 
up  into  the  neck  as  is  possible,  and  brings  it  a little  nearer 
to  the  surface.  The  superficial  veins  are,  moreover,  a little 
emptied  of  their  blood  by  this  attitude  of  over-extension. 

The  amesthetist  stands  at  the  head  of  the  table,  and  the 
important  duty  should  be  imposed  upon  him  of  holding  the 
head  steady,  and  of  keeping  the  chin  most  rigidly  in  a line 
with  the  sternal  notch.  , If  the  head  be  allowed  to  fall 
over  to  one  or  other  side,  the  position  of  the  middle  line  is 
lost. 

An  assistant  stands  1^  the  side  of  the  anesthetist,  and 
will,  later,  take  charge  of  the  sharp  hook. 

2.  Exposius-  the  Traclica. — An  incision  is  made 
with  a sharp  scalpel  very  precisely  in  the  median  line  of  the 
neck.  Its  length  will  be  about  one  incli  or  an  inch  and 
a half,  and  its  upper  extremity  will  be  at  the  u|)|)er  border 
of  the  cricoid  cartilage.  Before  making  this  cut,  the 
surgeon  should  have  accurately  defined  the  position  of  the 
thyroid  and  cricoid  cartilages.  Tlie  latter  cartilage  is  often 
difficult  to  detect  in  stout  subjects,  and  especially  in  young 
infants. 

The  skin  and  the  trachea  are  steadied  with  the  left 
hand  while  the  cut  is  being  made. 

The  right  hand  must  be  unsu])ported.  If  the  operator 
rests  his  wrist  upon  the  upper  part  of  the  child’s  chest,  as 
he  is  tempted  to,  he  will  find  that  the  rapid  movements  of 
the  thorax  in  laboured  breathing  render  that  part  no  proper 
place  for  support. 
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The  surgeon,  still  fixing  the  trachea  and  soft  parts  with 
the  left  hand,  cuts  deliberately  in  the  middle  line  through 
the  subcutaneous  fat  and  the  anterior  layer  of  the  cervical 
fascia.  The  sterno-hyoid  and  the  sterno-thyroid  muscles 

are  reached,  and  the 
interval  between  them 
is  opened  up.  All  this 
is  done  by  successive, 
clean  cuts. 

The  surgeon  now 
separates  the  muscles, 
using  the  dissecting  for- 
ceps and  the  handle  of  the 
scalpel  for  the  purpose. 

Keeping  still  to  the 
middle  line,  and  once 
more  steadying  the 
trachea,  he  divides 
cleanly,  and  by  cautious 
cuts,  the  fascia  covering 
that  tube. 

At  this  stage  veins 
will  probably  be  en- 
countered, and  may  be 
displaced  to  one  or  other 
side  by  the  handle  of 
the  scalpel.  The  isthmus 
of  the  thyroid  will  be 
seen,  and  is  by  a like 
means  displaced  down- 
wards. If  necessary,  it 
may  be  drawn  and  held 
downwards  by  a small 
blunt  hook. 


87.— opF,n.\Tioxs 
AXn  THACHKA. 


ox  THE  LARYX.X 
(Tillmann.) 

Siib-lij-oid  Pharyngotomy  ; ii,  Thy- 
rotomy ; in,  Laryngotomy ; iv,  Cri- 
cotomy ; v and  vi,  High  and  low 
tracheotomy.  Hp,  Hyoid  hone ; 2’lip, 
Tliyroid  cart.  ; Cri,  Cricoid  cart.  ; 
T.  pi,  Tliyroid  gland. 


The  surgeon  now  feels  for  the  tracheal  rings  with  his 
left  forefinger.  He  should  be  satisfied  that  the  tube  is  veil 
bared,  and  lie  should  be  able  to  see  the  white  rings 
themselves.  Tins  is  absolutely  essential  before  the  trachea 
is  incised. 
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3.  Opoiiiiiff  tlio  Trac’lioa. — A .small  sharp  hook 
is  now  introduced  into  the  cricoid  cartilage,  and  is  given  to 
the  assistant  to  hold  who  stands  at  the  head  of  the 
table. 

The  hook  is  kept  precisely  in  the  middle  line,  and  is 
used  to  fix  and  draw  forwards  the  cricoid  cartilage,  and  to 
render  the  trachea  tense.  The  assistant  must  give  a little 
play  to  the  hook,  as  the  larynx  moves  with  each 
inspiration. 

With  the  left  forefinger  the  operator  feels  the  u])per 
rings  of  the  trachea,  and  with  a slender  scaljDel,  held  with 
the  edge  towards  the  patient’s  chin,  he  stabs  the  trachea  in 
the  median  line  some  three  rings  l>elow  the  ci’icoicl,  and 
cuts  up  on  to  the  hook  (v.  Fig.  87). 

The  noisy  rush  of  air  entering  and  escaping  through  the 
wound,  the  coughing  of  the  child,  and  the  exjDulsion  of 
mucus  and  membrane  bring  about  a moment  of  confusion. 
The  hook  must  not  be  removed.  It  remains  as  an  easy 
guide  to  the  median  line  of  the  trachea  and  the  site  of  the 
opening  therein.  The  opening  must  be  free. 

If  the  hook  be  not  used,  the  operator  may  miss  the  slit 
in  the  trachea  he  has  already  made,  and  may,  in  his  haste, 
pi’oceed  to  make  another. 

4.  luli-otliiclioii  of  tlio  Tube.— The  right  marmn 
of  the  cut  in  the  trachea  should  be  lightly  seized  with  the 
toothed  forceps,  which  are  held  in  the  left  hand  ; and  while 
the  opening  is  thus  for  a*  moment  demonstrated  and  fixed, 
the  tube  and  pilot  are  slipped  in.  If  the  forceps  be  em- 
ployed as  directed,  the  tube  can  be  introduced  with  certainty 
and  ease.  If  no  such  precaution  be  taken,  much  time  may 
be  wasted  in  driving  the  pilot  hither  and  thither  in  search 
of  the  slit-like  opening,  which  is  veiy  easily  lost.  The 
depth  of  the  wound,  the  cpiantity  of  blood  and  mucus 
which  may  fill  it,  and  the  movements  of  the  trachea,  may 
readily  cause  the  site  of  the  opening  to  be  lost,  especially  if 
the  trachea  has  not  been  well  exposed  and  the  fascia  freely 
divided. 

It  will  usually  be  found  more  convenient  to  restoie  the 
child’s  head  to  the  erect  position  before  the  tube  is  intro- 
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(luced.  When  the  tube  is  in  place — and  not  before— the 
sharp  hook  is  removed. 

The  tube  is  secured  in  place  by  tape,  and  the  wound 
below  the  tube  is  brought  together  by  a suture  or  two  of 
silkworm-gut.  A jnece  of  lint  properly  shaped  and 
smeared  Avith  a weak  iodoform  ointment  is  placed  under 
the  shield  of  the  tube,  and  is  made  to  cover  and  protect  the 
wound. 

Rapid  and  elhcient  sponging  with  small  pieces  of  fine 
'Purkey  sponge  is  of  great  service  throughout  the  opera- 
tion. 

Ti-iirhcoloiiiy  by  Bose’s  Mefho«l.-  A vertical 
incision  is  made  in  the  median  line.  It  commence.s 
ojiposite  the  centre  of  tlie  thyroid  cartilage,  and  is 
continued  downwards  for  about  one  and  a half  or  two 
inches.  The  incision  is  carried  down  to  the  lower  ])art 
of  the  thyroid  cartilage  and  the  upper  part  of  the  cricoid. 
The  soft  parts  being  held  aside  by  retractors,  a transverse 
incision  is  made  along  the  upper  border  of  the  cricoid 
cartilage  in  such  a way  as  to  dhdde  the  layer  of  the  deep 
cervical  fascia  which  lies  in  front  of  the  trachea  and  which 
holds  the  thyroid  isthmus.  A blunt  director  is  now  intro- 
duced through  this  transverse  incision,  and  by  its  means 
the  fascia  and  the  isthmus,  together  with  all  the  veins  con- 
nected therewith,  are  fully  separated  from  the  trachea.  A 
broad,  curved  hook  is  now  introduced,  and  the  detached 
fascia,  together  with  the  other, soft  pai-ts,  is  drawn  down- 
wards, leaving  the  trachea  quite  bare.  The  cricoid  cartilage 
is  now  fixed  by  means  of  a double-pointed  sharp  hook,  and 
the  tracheal  rings  are  incised  in  the  usual  way. 

This  method  has  much  to  commend  it.  . It  is  simple 
and  easy  of  performance.  It  iiiAmlves  some  expenditure 
of  time,  and  some  damage  may  be  done  to  adjacent 
structures  by  the  director  if  care  be  not  used.  Veins 
are  readily  toi'ii  through  by  this  instrument.  K cautiously 
j)erformed,  the  operation  has  distinct  claims  to  be  called 
“bloodless.” 

C'oiniiioiit. — Qiu\  operation,  tracheotomy  must  be 
regarded  as  an  easy  and  simple  procedure.  Those 
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who  have  perfonued  it  only  upon  the  dead  subject 
must  be  at  a loss  to  luulerstaud  the  terrible  possibilities 
with  which  the  inti'oductiou  of  a tracheotomy  tube  appears 
to  be  surrounded.  In  the  adult,  it  is  true,  the  operation  is 
but  rarely  in  any  way  dilHcultor  complicated  ; in  an  infant 
with  a short,  stout  neck,  on  the  other  hand,  it  may  be 
attended  with  not  inconsiderable  ditticulties. 

For  the  accidents  which  so  often  occur  during  tracheo- 
tomy, the  hurry  and  excitement  of  the  operation,  and  the 
fear  that  the  child  is  ceasing  to  breathe,  are  in  the  main 
answerable,  and  not  the  anatomical  conditions  of  the  opera- 
tion itself. 

It  must  be  expected  that  in  alino.st  every  case  there 
will  be  free  venous  bleeding.  While  it  is  well  that  the 
luemorrhage  should  be  checked  before  the  tube  is  intro- 
duced, lest  blood  find  its  way  into  the  lung,  yet  too  long  a 
time  should  not  be  deA'oted  to  attempting  to  secure  tin; 
vessels.  As  soon  as  the  tube  is  introduced,  air  enters  the 
lung  more  freely,  the  right  side  of  the  heart  is  relieved,  and 
venous  bleeding,  which  before  was  very  copious,  ceases 
almost  immediately. 

The  cervical  fascia  must  be  well  and  cleanly  divided. 
The  tube  has  many  a tifne  been  introduced  between  the 
trachea  and  the  imperfectly  divided  fascia,  the  operator 
being  under  the  impression  that  it  has  been  inserted  into 
the  wind]iipe.  No  air,  however,  escapes. 

In  cases  where  an  extensive  membrane  exists,  it  maj' 
escape  division  when  the  trachea  is  opened,  and  the  tul)e 
may  then  be  inserted  between  the  membrane  and  the 
tracheal  wall.  In  this  case,  also,  no  air  escapes  from  the 
instrument. 

In  most  cases  of  tracheotomy  performed  by  a novice, 
or  carried  out  with  undue  haste,  it  will  be  observed  that 
the  time  of  the  operation  is  more  taken  up  by  introducing 
the  tube  than  by  finding  and  incising  the  trachea. 

If  the  hook  and  the  toothed  forceps  be  used  as  des- 
cribed, all  bungling  over  the  insertion  of  the  tube  may  be 
avoided.  Some  time  may  be  spent  in  endeavouring  to  find 
the  slit  which  has  be(!ii  already  made  in  the  trachea. 
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The  following  rules  should  be  observed  : — 

1.  Let  the  chin  be  kept  rigidly  in  a line  with  the 
sternal  notch. 

2.  Cut  only  in  the  middle  line. 

3.  Avoid  anxious  assistants  with  retractors. 

4.  See  the  white  rings  of  the  trachea,  and  feel  them 
bare  before  plunging  the  knife  into  tlie  windpipe. 

5.  Avoid  hurry. 


II. LARYNGOTOMY. 

Laiyngotomy,  or  the  artificial  opening  of  the  larynx 
through  the  crico-thyroid  membrane,  is  occasionally  per- 
formed as  a substitute  for  tracheotomy.  The  operation 
has  the  advantage  of  being  very  rapidly  and  very  easily 
carried  out.  It  is  quite  inapplicable  to  children  under 
thirteen  years  of  age,  owing  to  the  narrowness  of  the  crico- 
thyroid space.  The  great  drawbacks  of  the  operation  are 
the  ])roximity  of  the  vocal  cords  and  the  difficulty  of  adjust- 
ing a suitable  tube.  Laryngotomy  is  totally  unsuited  to 
cases  in  whicli  a tube  has  to  be  long  worn. 

T'lic  Oi»cratioii. — The  head  is  well  extended  over  a 
sand-bag  or  hard  cushion,  and  is  kept  fixed,  with  the  chin 
■ in  a line  with  the  sternal  notch.  The  anaesthetic  selected 
is  chloroform.  The  anatomical  details  of  the  part  must  be 
made  out,  and  the  crico-thyroid  space  defined. 

The  larynx  is  lightly  steadied  with  the  left  hand,  while 
the  surgeon  makes  a vertical  median  incision,  about  an 
inch  and  a quarter  long,  over  the  lower  part  of  the  thyroid 
cartilage,  the  crico  thyroid  space,  and  the  cricoid.  The 
fascia  having  been  divided,  the  interval  between  the  sterno- 
thyroid and  crico-thyroid  muscles  is  appreciated,  and  is 
widened  with  the  handle  of  the  scalpel. 

The  crico-thyroid  membrane  is  exposed,  and  is  divided 
horizontally,  just  above  the  cricoid  cartilage. 

Care  must  be  taken  that  the  air-passage  is  well  opened, 
as  it  is  not  difficult  to  pass  the  tube  downwards  between 
the  crico-thyroid  membrcine  and  the  mucous  lining  of  the 
windpipe. 
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The  laryngotomy  tube  is  shorter  than  that  used  for 
tracheotomy,  and  is  oval  on  section. 

Some  surgeons  advise  that  the  membrane  be  opened  by 
a vertical  incision,  on  the  grounds  that  the  operation  can, 
if  desired,  be  extended  by  dividing  the  cricoid  cartilage, 
and  that  in  the  horizontal  incision  damage  is  usually  in- 
flicted upon  the  crico-thyroid  muscles,  and  possibly  also 
upon  the  lateral  crico-arytenoid  muscles. 

Tliyrotoiiiy. — By  thyrotomy  is  understood  the  division 
of  the  thyroid  cartilage  in  the  median  line  (Fig.  87,  ii),  so  as 
to  gain  access  to  the  interior  of  the  larynx.  The  opera- 
tion is  carried  out  in  order  to  remove  certain  laryngeal 
growths,  and  certain  large  or  impacted  foreign  bodies, 
especially  such  as  have  found  their  way  into  the  ventricles. 

The  operation  involves  a great  danger  of  permanently 
interfering  with  vocalisation,  and  in  the  treatment  of 
morbid  growths  it  is  only  employed  when  tlie  intralaryngeal 
method  of  removal  cannot  be  effectually  carried  out. 

Thyrotomy  offers  a rapid  and  ready  means  of  entirely 
eradicating  laryngeal  growths,  and  those  advantages  may 
be  claimed  for  it  which  are  ascribed  to  other  radical 
operations. 

Tlie  Operation. — The  head  is  extended  over  a hard 
cushion  or  sand-bag,  and  is  firmly  held  with  the  chin  in  a 
line  with  the  sternal  notch.  The  shoulders  are  raised. 
Chloroform  is  the  anaesthetic  administered.  A preliminary 
laryngotomy  or  tracheotomy  is  carried  out.  The  position 
of  the  opening  for  the  tube  will  depend  upon  the  nature 
of  the  case,  the  length  of  time  the  tube  will  probably  have 
to  be  worn,  and  upon  other  circumstances.  If  the  opei’a- 
tion  threatens  to  be  exteiisive,  as  in  dealing  with  large 
gi’owths,  a tracheotomy  will  be  found  to  be  the  more 
convenient ; but  in  such  an  operation  as  is  carried  out  for 
the  removal  of  a foreign  body,  a laryngotomy  may  be 
selected. 

If  much  haemorrhage  is  anticipated,  as  will  be  the  case 
in  dealing  with  extensive  papillomata,  the  trachea  nnist  be 
plugged.  This  may  be  effected  by  a tampon,  such  as 
Trendelenburg’s  tracheotomy  tampon,  or  by  gently  plug- 
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ging  the  trachea  on  either  side  of  the  tube  with  a piece  of 
tine  sponge  properly  shaped  and  attached  to  a long  silk 
thread. 

The  incision  is  prolonged  upwards  hi  the  median  line, 
and  the  skin  and  subcutaneous  tissues  are  divided  down  to 
the  cartilage.  The  incision  will  extend  over  the  cricoid 
and  thyroid  cartilages,  the  crico-thyroid  space,  and  some 
part  of  the  thyro-hyoid  space. 

The  thyroid  cartilage  is  divided  accurately  and  carefully 
in  the  median  line,  the  thyi’o-hyoid  and  crico-thyroid  mem- 
branes being  also  cut  if  needed. 

The  division  of  the  cartilage  should  be  effected  from 
above  downwards,  and  from  without  inwards.  In  young 
subjects,  and  in  females  who  have  not  passed  middle  life, 
the  section  may  be  accomplished  by  a small  but  stout  knife. 
In  aged  subjects,  in  whom  the  cartilage  will  be  calcified,  a 
fine  saw  may  be  needed  to  effect  a division.  Bone  forceps 
should  never  be  employed. 

By  means  of  two  small  sharp  hooks  the  two  alee  are 
now  drawn  aside,  and  the  interior  of  the  larynx  is  exposed. 
In  old  subjects  it  may  be  necessary  to  make  transverse 
incisions  in  the  cj  ico-thyroid  and  thyro  hyoid  membranes, 
close  to  their  respective  cartilages,  before  the  fullest  view 
desired  can  be  obtained. 

The  foreign  body  may  now  be  extracted  or  the  growth 
removed. 

In  dealing  with  papillomatous  masses,  the  bulk  of  the 
growth  may  be  crushed  off  with  broad  forceps,  and  the 
remainder  removed  with  scissors,  aided  by  Volkmann’s 
spoon.  The  surface  left  by  the  removal  of  the  tumour 
may  then  be  touched  with  a saturated  solution  of  chromic 
acid. 

Finally,  the  two  portions  of  the  thyroid  cartilage  are 
united  by  two  or  three  tine  tendon  sutures,  and  the  wound 
in  the  skin  is  closed, 
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Excisiox  OP  THE  Thyroid  Body. 

Complete  Excision. — This  term  is  used  in  an  elastic 
manner — for  complete  excision  in  the  sense  of  removing 
the  whole  of  both  lobes  and  the  isthmus  should  never  be 
performed,  because  of  the  great  risk  of  the  gradual  develop- 
ment of  a “ cachexia  strumipriva.”  This  condition  resembles 
myxeedema,  and  is  inevitably  fatal  in  its  ending.  Hence, 
some  portion  of  the  thyroid  gland  should  always  be  left 
behind  ; it  will  liypertrophy,  and  prevent  this  unfortunate 
result  of  the  excision.  The  method  of  operating  here  de- 
scribed is  that  known  as  Kocher’g.  The  patient  lies  upon 
the  right-hand  side  of  the  table,  with  the  shoulders  well 
raised  and  the  head  extended  over  a large  sand-bag  or  hard 
cushion.  The  chin  should  be  kept  in  almewith  the  sternal 
notch,  and  the  head  be  well  fixed. 

An  incision  is  made  in  the  median  line  from  the  sternal 
notch  to  the  upper  limit  of  the  bronchocele.  From  this 
point  two  lateral  incisions  are  made  upwards  and  outwards, 
one  on  each  side.  They  are  directed  towards  a point  a little 
below  the  angle  of  the  jaw,  and  when  the  cutaneous  cut  is 
complete  it  will  have  the  outline  of  the  letter  Y.  If  the 
tumour  be  much  more  extensively  developed  on  one  side 
than  on  the  other,  the  upper  or  oblique  incision  may  be 
limited  to  the  affected  side.  In  any  case  the  incision  must 
not  be  spared.  A primary  requirement  is  that  the  tumour 
be  very  freely  exposed.  The  lateral  or  oblique  cuts  will 
usually  pass  over  the  anterior  borders  of  the  sterno-mastoid 
muscles. 

The  2'>latysma  and  fascia  are  divided.  Any  veins  which 
are  met  with  are  secured  between  two  ligatures  of  catgut, 
and  divided.  The  sterno-hyoid  and  stefno-thyroid  muscles 
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will  be  found  to  be  stretched  over  the  goitre.  These  struc- 
tures will  probably  be  much  thinned  and  very  altered  in 
appearance. 

The  surgeon  must  make  his  way  down  to  the  gland,  and 
must  convince  himself  that  he  has  opened  up  the  plane  of 
connective  tissue  beneath  these  muscles,  and  is  not  wander- 
ing aimlessly  over  their  outer  surface. 

The  sterno-hyoid,  ster no- thyroid,  and  omo-hyoid  muscles 
will  need  to  be  divided  in  whole  or  in  part.  They  should, 
however,  be  respected  as  far  as  possible,  and  drawn  to  the 
outer  side  of  the  tumour. 

It  may  be  necessary  even  to  cut  one  or  both  of  the 
sterno-mastoid  muscles.  The  operator  must  trust  but  little 
to  retractors,  but  must  rather  aim  at  obtaining  the  fullest 
view  of  the  bronchocele  by  dissection. 

The  muscles  named  will  very  often  be  closely  adherent 
to  the  tumour,  and  in  clearing  them  away  the  scalpel  must 
be  used  very  sparingly. 

No  instrument  is  more  serviceable  in  this  stage  of  the 
operation  than  a broad  periosteal  elevator.  Its  point  is  so 
blunt  that  it  can  do  little  damage,  and  its  configuration  is 
admirably  suited  to  peel  the  tissues  away  from  the  capsule. 
This  must  be  done  with  great  care.  The  elevator  is  made 
to  work  its  way  beneath  the  muscles  and  the  fascia,  and 
when  the  precise  relations  are  clear  the  tissues  are  divided 
over  the  elevator  as  over  a director.  In  effecting  this 
exposure  of  the  goitre  a pair  of  blunt-pointed  scissors  curved 
on  the  flat  is  more  useful  than  a scalpel,  and  the  handle  of 
the  scalpel  is  of  more  service  than  the  blade.  The  elevator 
must  not  be  vigorously  thrust  here  and  there,  but  must  be 
made  to  find  an  easy  path.  No  tissue  should  be  cut  until 
it  has  been  well  examined,  and  any  especially  resisting 
structure  must  be  exposed  before  it  is  torn  across  or  cut. 

A plexus  of  large,  thin-walled  veins  will  usually  be 
found  covering  the  tumour.  They  must  be  separately 
treated,  and  must  be  individually  divided  between  two 
ligatures.  These  vessels  are  easily  torn  across,  and  are  very 
apt  to  be  adherent. 

If  the  head  be  in  the  position  of  extension,  the  structures 
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on  the  front  of  the  neck,  and  especially  those  over  tlie  face 
of  the  tumour,  are  aj)t  to  be  stretched,  and  a vein  so 
stretched  may  be  quite  unrecognisable.  It  is  well,  there- 
fore, to  have  the  head  lifted  now  and  then,  so  that  the  veins 
to  be  dealt  with  may  be  brought  well  into  view. 

Step  by  step  the  surgeon  clears  the  whole  of  the  front 
surface  of  the  swelling,  dealing  with  every  bleeding  point 
as  it  is  met  with,  and  not  trusting  either  to  the  pressure  of 
fingers  or  of  sponges,  or  of  artery  forceps. 

When  the  anterior  surface  is  cleared,  the  next  step  is 
to  approach  the  lateral  margins  of  the  growth,  and  to  secure 
the  thyroid  vessels.  It  must  be  remembered  that  the  thyroid 
body  touches  the  carotid  sheath.  The  position  of  that  vessel 
should  be  made  out  as  early  as  possible,  and  the  utmost  care 
taken  to  avoid  it.  If  the  bronchocele  is  in  close  contact 
with  the  main  vessels,  some  special  care  may  be  required  in 
separating  the  huge  internal  jugular  vein  from  the  capsule. 
The  superior  thyroid  artery  is  then  sought  for  at  the  upper 
extremity  of  the  tumour.  It  m^  not  be  made  out  without 
some  difficulty.  If  the  vessels  cannot  be  individually  isolated, 
a double  ligature  may  be  passed  by  means  of  an  aneurysm 
needle,  and  the  vascular  pedicle  ligatured  in  two  places  and 
divided  between.  The  vessels  embraced  by  these  ligatures 
may  be  separately  sutured  at  a later  period  if  thought  neces- 
sary. The  hiferior  thyroid  artery  is  le.ss  easy  to  deal  with. 
It  is  more  deeply  placed,  has  more  numerous  veins  in  rela- 
tion with  it,  and  is  closely  connected  with  the  recurrent 
laryngeal  nerve.  No  pains  should  be  .spared  to  expose  it 
well.  The  ligatures  should  be  applied  at  some  distance  from 
the  lower  border  of  the  tumour,  and  the  branches  of  the 
arteiy  should  be  cut  through  just  as  they  enter  the  broncho- 
cele. In  this  way  there  is  less  danger  of  including  the  re- 
current nerves. 

The  whole  of  the  lateral  border  of  the  tumour  is  now 
separated.  The  same  precautions  are  observed.  The  blunt 
elevator  is  the  chief  insti'ument.  The  scissors  are  used  as 
required,  and  the  ves.sels  encountered  ai’e  all  ligatured  and 
divided  in  the  manner  described. 

Tlie  mass  is  turned  over  towards  the  opposite  side,  and 
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the  posterior  surface  of  the  tumour  cleared  as  far  as  the  jj 
posterior  median  line.  < 

Tlie  other  lateral  lobe  is  dealt  with  in  precisely  the  same  I 

manner,  and  in  due  course  the  whole  tumour  is  removed,  I 

ivith  care  to  leave  some  portion  of  the  gland  behind.  f 

The  wound  is  now  examined,  and  any  remaining  I 
bleeding  vessels  ai’e  secured.  No  irritating  antiseptic  | 

solutions  should  be  used  to  the  wound.  Tlie  less  it  is  I 
rubbed  with  a sponge  the  better.  The  margins  of  the  | 

skin  incisions  are  united  with  silkworm-gut  sutui*es,  which  1 

are  not  too  closely  applied.  A drainage  tube  is  rarely  * 

necessary,  though  a fine  spiral  one  will  do  no  harm. 

The  best  dressing  consists  of  a large  pad  of  sterilised 
gauze  and  wool,  the  former  being  dry  when  applied.  It  is 
bandaged  in  position  with  as  much  pressure  as  it  is  j 

considei’ed  safe  to  apply,  by  means  of  a light  muslin 
bandage. 

When  the  patient  is  placed  in  bed,  the  shoulders  and 
head  must  be  kept  well  raised,  and  the  head  may  be  fixed 
in  the  hollow  of  a loosely-filled  sand-bag. 

Partial  Pxcisioii.  — Excision  of  one-half  of  the 
thyroid,  with  division  of  the  isthmus,  is  conducted  in  ;• 

precisely  the  same  manner  as  the  above  operation.  I 

The  incision  is  xisually  oblique,  made  along  the  anterior  L 

border  of  the  stern o-mastoid  muscle.  The  front  of  the  ■* 

bronchocele  is  cleared,  and  the  superior  thyroid  artery  I 

secured.  * 

After  this  vessel  has  been  dealt  with,  the  isthmus  is  ^ 

severed.  Tlie  fascia  around  it  is  divided,  and  the  isthmus  f 

is  then  separated  from  the  trachea  by  an  elevator  or 
director,  and  is  well  isolated.  It  may  then  be  transfixed  j 

by  a needle  in  a handle — such  as  is  used  in  ovariotomy — » 

and  secured  by  a double  set  of  ligatures,  which  are  placed  • 

upon  each  side  of  the  spot  at  which  it  is  intended  to  di\  ide 
it.  It  is  treated  somewhat  like  the  ovarian  pedicle.  In  i 
cases  of  very  large  isthmus  more  ligatures  may  be  called 
for.  In  some  instances-  the  isthmus  may  be  more  con- 
veniently divided  with  a scalpel,  and  ligatures  applied  as 
required. 
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The  tumour  is  now  almost  completely  isolated,  and  the 
last  step  consists  in  ligaturing  the  inferior  thyroid  artery. 

Enucleation. — When  a goitre  consists  of  a localised 
cyst  or  adenoma,  it  may  be  enucleated  by  peeling  off  the 
surrounduig  glands  by  means  of  an  elevator.  Care  must 
be  taken  that  the  incision  goes  down  into  the  actual  wall 
of  the  tumour,  and  the  size  of  the  latter  may  often  be 
diminished  by  tapping  before  it  is  shelled  out.  A formal 
ligature  of  the  main  thyroid  vessels  is  not  required,  but  all 
vessels  going  into  the  tumour  should  be  secured  with 
pressure  forceps  before  division. 

Mr.  Berry  recommends  in  these  cases  a transverse 
incision  placed  low  down  in  the  neck,  as  the  resulting  scar 
will  be  less  conspicuous  than  a vertical  or  oblique  one. 
The  transverse  incision,  however,  does  not  give  so  much 
room  as  the  others. 

Tlie  Qncfiition  of  Tcaclicotoiny  in  these 
Operations. — If  there  be  much  dyspnoea  in  these  cases 
of  excision  of  the  thyroid,  the  mass  should  be  relieved  from 
its  tense  surroundings  as  soon  as  possible,  and  the  pressure 
removed  from  the  trachea.  Some  assistance  in  this  direc- 
tion may  be  afforded  by  altering  the  position  of  the  head, 
and  by  having  the  mass,  as  far  as  possible,  withdrawn  from 
the  windpipe. 

IMore  immediate  relief  may  be  obtained  probably  by 
dividing  the  isthmus. 

Tracheotomy  is  most  emphatically  to  be  avoided.  Tlio 
operation,  if  performed,  would  be  carried  out  under  the 
greatest  difficulties,  and  the  gravity  of  the  whole  procedure 
much  increased. 
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CHAPTER  HI. 

Excision  op  the  Tongue. 

Excision  of  the  whole  or  of  part  of  the  tongue  is  carried 
out  for  the  relief  of  many  conditions.  The  great  majority 
of  the  operations,  however,  are  performed  for  malignant 
disease. 

I'lxtoiit  of  flic  Operation. — Small  innocent  growths 
of  the  tongue,  or  small  portions  of  the  organ,  can  be  readily 
excised  with  the  scalpel  or  witli  suitable  scissors.  If  con- 
venient, the  edges  of  the  wound  may  be  brought  together 
with  sutures.  Sutures,  however,  are  seldom  necessary,  and 
the  wounds  do  well  enough  without  them. 

Cancer,  in  the  great  majority  of  cases,  commences  on 
the  lateral  aspect  of  the  tongue.  Whilst  it  is  still  confined 
to  one  side  of  the  middle  line  thei’e  is  no  valid  reason  for 
removing  the  whole  organ.  Supposing  it  has  infiltrated 
the  anterior  portion  of  both  sides,  the  surgeon  may  often 
safely  leave  a stump  formed  of  the  posteidor  third  or  less. 
If  the  whole  tongue  be  excised  the  floor  of  the  mouth  will 
ultimately  project  upwards  and  take  its  place  to  a surprising 
extent,  but  articidation  is  never  so  good  as  if  a fair-sized 
stump  has  been  left,  and  the  constant  flow  of  saliva  may 
prove  a nuisance  to  the  patient.  The  genei’al  rule  may  be 
laid  down  to  cut  wide  of  the  cancer,  but  leave  any 
perfectly  healthy  part  of  the  tongue.  Recurrence  is 
common  in  the  lymphatic  glands,  i-are  in  the  stump  of  the 
tongue. 

The  particular  lymphatic  glands  which  are  the  dangerous 
ones  with  regard  to  cancer  of  the  tongue  may  be  defined 
with  fair  accuracy  ; they  are  shown  in  Fig.  88. 

There  are  one  or  two  lymphatic  glands  placed  in  the 
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submaxillary  triangle  amongst  the  lobules  of  the  salivary 
gland,  but  these  are  rarely  involved  in  cancer  of  the  tongue. 


Fig.  SS.^GLANJJS  OP  TIIK  NECK  IN  WHICH  CANCEROUS  DEPOSITS  ARE 

LIKELY  TO  OCCUR. 

L,  Lower  jaw ; K,  hyoid  bone ; D,  digastric  muscle ; M.  //,  mylo- 
hyoid ; I,  common  carotid  artery ; J,  internal  jugular  vein  ; F.  V , 
facial  vein  (the  facial  artery  is  seen  beneath  it).  The  submaxillary 
gland  has  been  removed.  The  glands  lettered  A io  H are  those  in 
which  cancerous  deposits  are  likely  to  occur.  Of  these  B,  C,  I),  E, 
F,  and  G,  over  the  Ihfurcation  of  the  carotid  and  on  tlic  jugular  vein, 
are  the  most  important. 


Cancer  of  the  lower  lip,  however,  frequently  infects  tliein. 
If  the  primary  growth  in  the  tongue  extends  far  back 
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towards  the  tonsil,  the  gland  marked  A,  situated  under  cover  | 

of  the  jaw,  is  liable  to  be  infected.  ■ , 1 

But  in  the  great  majority  of  cases  the  carcinoma  starts  | 

on  the  lateral  aspect  of  the  tongue,  and  deposits  occur  in  1 

the  glands  outside  the  submaxillary  triangle  at  the  junction  1 

of  the  facial  and  jugular  veins,  on  the  outer  aspect  of  the  i 

carotid  bifurcation,  along  the  course  of  the  main  vessels 
and  beneath  the  deep  fascia  (b,  c,  d,  g,  in  Fig.  88).  Later 
on,  the  glands  at  the  back  of  the  jugular  vein  (f,  e),  or 
even  those  lower  down  (h,  etc.),  become  involved.  As  they 
soon  adhere  to  the  main  vessels,  their  removal  at  a later 
stage  becomes  difficult  and  dangerous.  Hence  the  opera- 
tion for  excision  of  cancer  of  the  tonarue  should  include  at 

O 

the  same  time  a careful  and  thorough  attempt  at  I’emoval 
of  the  lymphatic  glands  referred  to  on  one  or  even  on  both 
sides  of  the  neck.  This  can  be  effected  through  a modifica-  | 

tion  of  the  usual  incision  for  ligature  of  the  lingual  artery,  I 

which  is  described  later. 

Should  the  Submaxilla7'y  Glmul  be  Removed  I — As 
already  noted,  cancerous  deposits  in  this  gland  rai’ely 
accompany  epithelioma  of  the  tongue,  though  the  sub- 
maxillary gland  often  is  harder  than  normal  owing  to  a 
degenerative  sclerosis.  Its  removal  complicates  the  opera- 
tion to  no  great  extent,  but  involves  ligature  of  the  facial 
artery  and  vein,  and  therefore  prolongs  the  operation.  If 
the  primary  growth  encroaches  on  the  floor  of  the  mouth, 
it  is  certainly  best  to  clear  the  submaxillary  triangle,  but 
the  mylo-hyoid  muscle  should  be  left,  to  prevent  the  neck 
and  mouth  wounds  from  communicating. 

EXCISION  WITH  PRELIMINARY  LIGATURE  OF  THE 
LINGUAL  ARTERIES,  ETC. 

I 

Iii8ti'iiinciits  Required.  — Mouth  gag.  Curved 
needle  in  handle.  Stout  silk.  Tongue  forceps.  Mouth 
retractor.  Tenaculum.  - Blunt-pojnted  scissors,  straight  |L 

and  curved.  Volsella.  Wells’s  pre.ssure,  dissecting,  and 
fine-toothed  forceps.  Sponges  in  holders.  Ligatures,  etc.  f < 
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Scalpels.  Retractors.  Blunt  hooks.  Aneurysm  needle. 
Needles  and  sutures. 

The  instruments  required  for  the  first  stage,  including 
ligature  of  the  lingual  and  dissection  of  the  glands,  should 
be  in  one  dish,  whilst  those  required  for  the  second  stage 
— the  actual  excision  of  the  tongue — should  be  kept  in  a 
separate  dish. 

The  best  "as  is  Mason’s  or  Hewitt’s.  It  must  be 
strong,  and  the  blades  be  capable  of  wide  separation.  The 
“ catch  ” fixing  the  gag  when  open  must  be  secure.  A 
catch  ” is  better  than  a screw. 

The  best  cheek  retractor  is  the  broad  rectangular  re- 
tractor used  in  nephrectomy  operations.  It  is  in  every 
way  excellent. 

The  scissors  used  for  cutting  out  the  tongue  should  be 
quite  straight,  and  quite  flat  and  strong.  They  should  be 
longer  than  the  usual  pattern,  and  should  end  in  square 
blunt  points.  The 'cutting  edge  should  extend  up  to  the 
very  tip. 

Position. — The  patient  lies  close  to  the  right-hand 
side  of  the  table.  The  head  and  shoulders  are  well  raised, 
and  the  arms  are  folded  behind  the  back.  The  surgeon 
stands  to  the  right  and  the  chief  assistant  to  the  left.  The 
anaesthetist  stands  at  the  head  of  the  table,  and  by  him  an 
assistant  who  holds  the  gag  and  steadies  the  head.  The 
gag  is  introduced  on  the  left  side  of  the  mouth,  is  very 
firndy  held,  and,  with  a Mason’s  gag,  it  is  a good  rule  to 
keep  the  handle  of  the  gag  always  against  the  patient’s  ear. 
A good  light  is  essential. 

Tlie  Operation. — In  many  cases  it  is  necessary  to 
tie  both  lingual  arteries.  The  surgeon  commences  on  the 
side  on  which  the  cancerous  growth  is  situated,  and  that  on 
which  the  lymphatic  glands  will  therefore  require  to  be  dis- 
sected out. 

Diiring  the  first  stage  the  gag  is  not  introduced,  but  it 
is  often  convenient  to  introduce  a loop  of  silk  ligature 
through  the  middle  of  the  tongue,  so  that  in  case  the 
breathing  should  become  embarrassed  traction  can  be  made 
on  it. 
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The  patient’s  head  is  turned  on  the  side,  and  ke|)t 
steadily  in  this  position  with' the  chin  raised 

A curved  incision  is  then' made  from  just  below  the 
angle  of  the  jaw  towards  the  symphysis ; it  extends  down- 
wards towards  the  hyoid  bone  (Fig.  89). 


Fig.  89.— I.NCISIONS  FOR  LIGATURE  OF  THE  RIGHT  LINGUAL  ARTERY 
WITH  REMOVAL  OF  LYMI’H.VTlC  GLANUS. 

% 

The  sterno-ma.stoid  mu.scle,  the  hyoid  bone  and  its  dejiressor  muscles, 

are  indicated. 

% 

A second,  nearly  vertical,  cut  is  made  along  the  anterior 
edge  of  the  sterno -mastoid  muscle  for  three  inches. 

Both  incisions  are  made  through  skin  and  platysma 
muscles,  and  then  more  deeply  through  the  fascia. 

If  it  is  not  proposed  to  remove  the  submaxillary  gland, 
the  lower  edge  of  the  latter  is  thoroughly  exposed,  and  the 
whole  gland  raised  upwards  with  its  coverings.  This  may 


CHAP,  in.] 


EXCISION  OF  TONGUE. 


301 


be  done  by  means  of  a broad  retractor.  The  external  flap 
is  now  carefully  dissected  back  and  held  by  a suture  re- 
tractor. The  bifurcation  of  the  carotid  artery,  and  the 
internal  jugular  vein  lying  behind  and  somewhat  over- 
lapping the  carotid,  ai’e  exposed,  and  all  lymphatic  glands 
that  can  be  discovered  in  this  region  are  cautiously  dissected 
out  (see  Fig.  88).  This  is  the  most  tedious  part  of  the 
operation,  but  at  the  same  time  the  most  important.  The 
submaxillary  gland  being  well  raised,  the  tendon  of  the 
digastric  muscle  is  drawn  downwards  with  a blunt  hook. 
The  posterior  edge  of  the  mylo-hyoid  is  now  deflned,  and 
the  hypoglossal  nerve  with  the  ranine  vein  are  seen  passing 
beneath  it. 

With  blunt  dissection  the  nerve  and  vein  ai’e  displaced 
slightly  upwai’ds,  particular  care  being  taken  not  to  wound 
the  vein.  In  the  small  triangle  formed  by  the  nerve,  the 
posterior  belly  of  the  digastric,  and  the  posterior  border  of 
the  mylo-hyoid,  the  surgeon  now  incises  the  hyo-glossus 
fibres  which  form  its  floor.  This  is  done  cautiously,  the 
muscle  fibres  being  fixed  by  fine-toothed  forceps.  It  is  easy 
to  go  too  deeply  and  wound  the  lingual  artery,  or  perhaps  to 
miss  it  and  work  in  too  deep  a plane.  As  a rule,  provided 
that  the  points  mentioned  are  carefully  observed,  the  artery 
is  found  with  ease.  An  aneurysm  needle  is  passed  from 
below  round  the  artery,  and  the  latter  securely  tied.  The 
submaxillary  gland  is  then  replaced,  all  bleeding  points  are 
secured  by  catgut  ligatui-es,  and  the  wound  is  quickly  sewn 
up  with  silkworm  gut.  It  is  usually  best  to  leave  a small 
drainage-tube  in  the  lower  angle  of  the  wound. 

Supposing  that  the  epithelioma  is  wholly  marginal,  and 
there  is  no  need  to  remove  more  than  half  of  the  tongue, 
the  operator  now  proceeds  to  deal  with  the  latter,  after 
securing  an  aseptic  dressing  on  the  neck  wound.  In  some 
cases,  however,  it  will  not  be  safe  to  limit  the  excision  to 
one  half  the  tongue.  The  patienFs  head  is.  then  turned  to 
the  opposite  side,  and  the  other  lingual  secured. 

A temporary  dressing  has  been  secured  around  the  neck, 
the  in.struments  previously  required  are  put  aside,  and  the 
anesthetist  arranges  to  give  chloroform  through  Junker’s 
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inhaler  with  a metal  tube  (or  by  means  of  Hewitt's 
gag). 

The  operator  stands  on  the  right  side  of  the  patient,  the 
gag  being  inserted  on  the  left.  The  assistant  must  be  pro- 
vided with  plenty  of  small  pieces  of  sponge  mounted  in 
holders,  and  the  position  of  the  gag  must  be  cai’efully  super- 
vised— otherwise  it  is  apt  to  slip  forward.  The  instruments 
must  be  placed  within  easy  reach  of  the  operator,  who  will 
usually  find  it  convenient  to  stand  on  a stool,  so  that  he  can 
look  down  into  the  back  of  the  patient’s  throat.  When  the 
gag  is  opened  it  often  happens  that  the  breathing  becomes 
obstructed  and  the  patient  somewhat  cyanosed  ; this  condi- 
tion should  be  relieved  by  traction  on  the  tongue,  made 
with  the  ligature  and  by  holding  the  jaw  forwards. 

With  vulsellum  forceps  in  the  left  hand  and  scissors  in 
the  right,  the  operator  now  excises  the  affected  area  of 
tongue.  He  must  divide  the  mucous  membrane  at  a con- 
siderable distance  from  the  edge  of  the  epithelioma,  and 
continue  the  incision  so  that  a large  margin  of  healthy 
tongue  is  removed  with  the  growth.  Sometimes  it  is  neces- 
sary  to  remove  the  entire  organ,  in  other  cases  only  one 
half ; in  some  a wedge-shaped  piece  is  removed.  The  bleed- 
ing, provided  the  lingual  arteries  have  been  properly  secured, 
is  mainly  venous  and  insignificant  in  amount.  Wells’s  forceps 
should  be  applied,  in  case  any  vessel  spurts.  By  turning 
the  patient’s  head  to  one  side,  and  by  careful  sponging,  the 
blood  should  be  entirely  prevented  from  running  down  the 
throat. 

Until  the  patient  comes  round  from  the  anesthetic,  he 
should  be  kept  lying  somewhat  on  the  side,  and  a nurse 
should  use  a mounted  sponge  from  time  to  time  in  the 
mouth.  When  he  has  come  round  the  head  and  shoulders 
should  be  well  supported  by  pillows,  as  venous  oozing  will 
be  diminished  by  this  means. 

Coiiiiiiciit. — If  the  submaxillary  gland  'be  removed, 
the  preliminary  stage  requires  to  be  slightly  modified.  The 
platysma  and  fascia  are  dissected  off  the  gland  and  held  up- 
wards ; the  facial  vein  and  "artery  are  exposed  at  the  lower 
and  posterior  corner  of  the  gland.  Both  vein  and  artery 
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are  ligatured  and  divided.  The  gland,  -svitli  one  or  two 
contained  lymphatic  glands,  is  then  dissected  out  and 
drawn  forwards,  the  facial  vessels  being  again  secured  as 
they  pass  over  the  jaw.  The  prolongation  of  the  gland 
along  Wharton’s  duct  is  drawn  out  from  beneath  the  mylo- 
hyoid muscle,  and  a ligature  should  be  put  round  the  duct 
before  it  is  divided  (to  prevent  possible  contamination  of 
the  wound  by  backward  flow  of  saliva).  A lymphatic  gland 
lying  under  the  angle  of  the  jaw  {see  A,  Pig.  88)  should  be 
removed  at  the  same  time. 

Whenever  the  submaxillary  gland  is  removed,  a drain 
should  be  left  for  a day  or  two  ; otherwise  blood  collects  in 
the  space.  Before  sewing  up  the  wound  the  surgeon  should 
make  certain  that  his  ligatures  on  the  divided  facial  vessels 
are  holding  well. 

The  method  desciibed  above  combines  the  advantages 
of  preliminary  ligature  of  the  lingual  arteries  with  excision 
of  the  lymjihatic  glands  most  likely  to  be  involved  by 
epitheliomatous  deposit. 
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CHAPTER  IV. 

Q^sopiiagotomy. 

The  operation  of  oesopliagofcomy  is  carried  out,  as  a rule, 
for  the  removal  of  foreign  bodies  which  have  become  im- 
pacted in  the  tube.  In  one  or  two  instances  attemj^ts  have 
been  made  to  dilate  a simple  stricture  of  the  gullet  through 
an  incision  in  the  neck. 

Iii^li'iiiiiciits  required.  — Gag;  tongue  forceps; 
oesophageal  bougie  and  forceps ; scalpels ; blunt-pointed 
bistoury ; retractors ; sharp  hook ; arteiy  and  pressure 
forceps ; dissecting  forceps  ; long  bladed,  toothed  dissecting 
forcejjs ; scissors;  needles;  needle-holder;  periosteal  ele-' 
Amtor  to  assist  in  removing  the  foreign  body. 

I'lic  Opei-afioii. — The  general  features  of  the  opera- 
tion are  similar  to  those  Avhich  attend  a ligature  of  the 
common  carotid.  The  gullet  is  approached  from  the  left 
side  of  the  neck,  inasmuch  as  the  tube  inclines  to  that 
side.  Should  the  foreign  body  be  felt  more  distinctly  upon 
the  right  side,  then  the  incision  may  be  made  in  that 
quarter. 

The  shoulders  are  Avell  raised,  the  head  is  a little  ex- 
tended and  is  turned  to  the  right  or  opposite  side. 

Every  attempt  should  have  been  made  to  define  the 
exact  position  of  the  foreign  body  before  the  incision  is 
begun.  A skiagram  of  the  neck  showing  the  foreign  body 
is  indispensable.  The  situation  of  the  cut  will  be  influenced 
by  the  locality  of  the  foreign  body.  Very  usually  it  is  the 
commencement  of  the  oesophagus  that  is  exposed. 

The  skin  incision  will  commence  opposite  to  the  upper 
border  of  the  thyroid  cartilage,  and  will  be  continued  doAvn- 
Avards  along  the  anterior  border  of  the  sterno-mastoid 
muscle  for  about  three  inches. 
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Tlie  first  steps  of  the  operation  are  identical  with  those 
for  ligaturing  the  common  carotid. 

As  soon  as  the  skin  and  fascia  have  been  divided,  the 
finger  should  be  introduced  into  the  wound,  and  the  position 
of  the  impacted  substance  be  further  defined. 

The  omo-hyoid  muscle  is  drawn  downwards,  and  must 
be  divided  if  neces.sary.  The  sterno-hyoid  and  sterno- 
thyroid muscles  must  be  drawn  a little  aside,  and,  in  cases 
where  the  foreign  body  is  low  down,  may  need  to  undergo 
some  division  of  their  fibres. 

The  sterno-mastoid  and  the  large  vessels  are  drawn  out- 
wards. The  carotid  sheath  is  not  disturbed. 

The  trachea  and  larynx  are  drawn  over,  or  rather  tilted 
over,  to  the  inner  or  opposite  side. 

The  position  of  the  gullet  can  now  be  readily  made  out. 

It  may  be  desirable  at  this  stage  to  pass  a bougie  or  a 
pair  of  msophageal  forceps,  in  order  to  accurately  demon- 
strate the  situation  of  the  tube  and  of  the  impacted  body. 
It  must  be  remembered  that  the  oesophagus,  when  empty, 
is  flat  and  tape  like,  and  does  not  exist  as  the  well-rounded 
tube  which  figures  in  most  anatomical  text-books. 

The  inferior  thyroid  artei’y  and  the  superior  and  middle 
thyroid  veins  must  be  carefully  avoided.  ’The  last-named 
vessels  will  usually  need  to  be  ligatured  and  divided. 

All  bleeding  having  been  arrested,  the  gullet  is 
steadied  by  a pair  of  fine,  long-bladed,  toothed  forceps,  and 
is  opened  longitudinally  over  the  site  of  the  foreign  body. 

The  recurrent  laryngeal  nerve  runs  in  the  groove  be- 
tween the  oesophagus  and  the  trachea.  The  gullet  must  be 
opened  through  its  lateral  wall,  so  as  to  avoid  injury  to 
this  nerve.  In  the  actual  ojieration  it  will  appear  that  the 
oesophagus  is  being  opened  as  far  back  as  possible. 

'J’he  opening  in  the  tube  must  not  be  extended  by  tear- 
ing, or  be  dilated  with  dressing-forceps  ; it  must  be 
cautiously  enlarged  by  a blunt-pointed  bistoury. 

The  removal  of  the  foreign  body  must  be  carried  out 
with  the  greatest  care,  and  a curved  periosteal  elevator  will 
be  found  a most  valuable  instrument  in  freeiim  the  sub- 

O 

stance  and  prising  it  into  tlie  wound. 
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Wlien  the  body  is  of  irregular  shape,  and  has  been  long 
impacted,  very  great  difficulty  may  be  experienced  in  re- 
moving it.  I was  occupied  in  one  case  for  more  than 
twenty  minutes  in  extracting  from  the  gullet  a hard-metal 
plate  of  teeth,  which  had  been  impacted  for  eleven  months. 

By  the  introduction  of  forceps  through . the  wound, 
foreign  bodies  have  been  extracted  from  the  thoracic  seg- 
ment of  the  oesophagus. 

If  the  wound  in  the  gullet  be  a clean  cut,  if  the  case  be 
recent,  and  the  foreign  body  have  been  impacted  for  but  a 
short  space  of  time,  then  the  oesophagus  incision  should  be 
closed ; and  this  more  especially  applies  to  the  cases  of 
children  and  young  subjects.  The  subires  employed  should 
be  of  very  fine  catgut,  and  they  can  be  most  conveniently 
introduced  by  means  of  a curved  needle,  held  in  a Hage- 
dorn’s  holder. 

If,  however,  the  body  has  been  long  impacted  and  the 
gullet  is  much  ulcerated,  or  if  the  wound  in  the  gullet  has 
been  lacerated,  and  has  been  exposed  to  much  bruising, 
then  the  use  of  deep  sutures  had  better  be  dispensed  with. 
The  skin-wound  in  such  case  may  be  narrowed  above  and 
below  by  a few  suture  points,  but  the  median  and  main 
part  of  the  wound  must  be  left  open.  A good-. sized  drain- 
age-tube should  be  passed  to  the  bottom  of  the  wound.  In 
no  case  is  it  well  to  entirely  close  the  superficial  wound, 
even  in  instances  where  the  incision  in  the  oesophagus  has 
been  united.  The  wound  in  the  gullet  may  yield,  or  may 
be  torn  open  by  violent  vomiting,  and  the  food-matters 
and  mucus  which  find  their  way  into  the  tissues  of  the  neck 
should  be  permitted  the  very  freest  means  of  escape. 

If  in  a case  where  the  gullet  wound  has  been  closed 
no  sign  of  extravasation  occur  for  seven  days  or  so  after 
the  operation,  then  the  superficial  wound  may  safely  be 
closed. 

An  open  wound  is  the  great  safeguard  after  ocsopha- 
gotomy. 


Par(  VIII. 

OPERATIONS  ON  THE  ABDOMEN. 


CHAPTER  I. 

Abdominal  Section. 

The  term  abdominal  section  is  applied  to  the  opening  of 
the  abdominal  cavity  either  for  purposes  of  exploration  or 
with  the  object  of  opei’ating  upon  the  abdominal  or  pelvic 
viscera. 

Instriiiiicuts  Required. — Two  stout  scalpels,  with 
a cutting  edge  of  H to  2 inches  in  length.  Dissecting 
forceps  (2  pairs).  Straight  probe-pointed  bistoury. 
Pressure  forceps  (10  or  more  pairs).  Lai'ge  pi*essiu’e  forceps 
(2  or  3 pairs).  Medium-sized  pressure  forceps.  Artery 
forceps.  Hagedorn’s  needles  for  the  parietal  sutures. 
Needle  holders.  Small  needles  (curved  and  straight).  Two 
large  blunt  hooks.  Scissors  (straight  and  curved  on  the 
flat).  Catgut  and  silk  in  various  sizes.  Silkworm-gut. 
Sponges.  Sponge-holders. 

To  these  may  be  added — dishes  for  instruments, 
macintosh  sheets,  the  dressings  and  binder,  an  electric 
lamp  or  an  ordinary  lamp,  and  hand  mirror. 

1.  Tlie  Parietal  liieisioii. — The  surgeon  steadies 
the  abdomen  with  the  left  hand,  the  thumb  being  on  one 
side  of  the  intended  wound  and  the  fingers  on  the  other, 
and  makes  a clean  cut  in  the  median  line  from  two  to 
three  inches  in  length. 

Tlie  incision  is  usually  placed  midway  between  the 
umbilicus  and  the  pubes,  and  stops  some  two  inches  above 
the  imbes.  In  fat  subjects  the  incision  will  have  to  be  a 
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little  longer.  The  knife  should  make  a clean  cut  through 
the  skin  and  subcutaneous  tissues  down  to  the  aponeurosis. 
Bleeding  is  checked  by  pressure  forceps,  which  ai’e  left 
in  situ.-  The  bleeding  vessels  must  be  neatly  isolated  and 
neatly  picked  up.  A casual  mass  of  subcutaneous  fat  must 
not  be  clutched  up  with  the  vessel  between  the  blades  of 
the  forceps.  The  operator  need  not  trouble  about  the  sheath 
of  the  rectus.  There  is  no  linea  alba  below  the  umbilicus, 
and  the  knife  need  only  follow  the  median  line,  avoiding 
the  cutting  of  muscle  as  far  as  possible.  Unless  the  two 
recti  are  separated  by  distension,  one  or  both  of  the  rectus 
sheaths  will  as  a rule  be  opened. 

The  transversalis  fascia  is  now  reached.  It  is  possible 
to  mistake  it  for  the  peritoneum,  and  the  subpei'itoneal  fat 
beyond  for  omentum.  This  fascia  and  the  fat,  if  any, 
beneath  should  be  divided  by  a clean  cut  of  the  knife.  No 
director  is  required,  nor  should  one  be  used.  It  is  about 
this  stage  of  the  operation  that  some  surgeons  enlarge  the 
ai'ea  of  the  wound  with  the  fingers,  tearing  up  the  fascia 
in  a meaningless  manner.  All  such  handling  of  the  wound 
is  useless,  and  distinctly  to  be  avoided.  The  advice  that 
the  peritoneum  should  be  exposed  by  tearing  is  not  sound. 

It  is  important  to  clearly  recognise  the  peritoneum.  It 
is  best  identified  by  noting  the  tissues  that  have  been  cut 
through.  The  “blue  colour,”  the  “ glistening  surface,”  and 
the  “ arborescent  vessels  ” belong  to  the  department  of  fiction. 

When  adhesions  exist,  the  peritoneum  may  not  be 
demonstrable  as  a coherent  membrane. 

Before  any  attempt  is  made  to  open  the  abdominal 
cavity  all  bleeding  should  have  been  checked.  Any  pressure 
forceps  that  are  attached  need  not  be  removed  at  the  present 
stage.  The  peritoneum  should  be  pinched  up  as  a very 
minute  fold  with  a good  pair  of  dissecting  forceps.  Normal 
peritoneum  can  be  so  picked  up.  Thickened  and  adherent 
peritoneum  cannot  be  thus  dealt  with,  nor  can  the  wall  of 
the  bowel  be  quite  so  readily  and  minutely  picked  up  should 
a piece  of  gut  be  exposed  and  its  surface  be  mistaken  for 
the  lining  membrane.  The  forceps  that  grasp  the  little  fold 
of  peritoneum  should  be  moved  to  and  fro  and  lifted  up  and 
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down,  to  ascertain  wlietlior  the  incinhrano  is  free  or  not. 
Tho  inoinbrane  is  finally  divided  by  cutting  upon  or  close  to 
the  point  of  the  forcej)S,  wliilo  they  are  being  drawn  away 
or  liftcid  up.  No  lioolc  or  other  unusual  instrument  is  ro- 
quin'd  to  pick  up  tho  peritoneum,  but  toothed  forceps  ai'o 
often  useful. 

Wlien  adhesions  e.xist,  there  is  dilliculty  in  a.scertaining 
wlien  tho  abdominal  cavity  has  been  really  I’eaeluid,  and 
there  is  nothing  to  guide  tho  o[)orator  but, his  surgical  and 
anatomical  intelligimco.  Any  (loubtful  layer  of  ti.ssuo  should 
be  picked  up  imd  gently  rolled  betweem  the  finger  and  thumb. 
Its  character  can  in  this  way  be  at  once  (jstimaUsd,  and  the 
existence  of  deeper  attachments  (hunonstrated.  'I'he 
oj)erator  who  has  the  f(;ar  of  adhesions  lad'oro  his  eyes,  and 
who  has  not  notes!  the  layers  of  tissues  as  they  have  been 
cut,  may  readily  separate  ami  strip  off  tho  undivide-d 
peritoneum  with  his  finger, s,  under  the  impression  that  ho 
is  dealing  with  adhesions  within  tlio  abdominal  cavity. 
'I'his  is  especially  apt  to  occur  when  a large  smooth  tumour 
is  pressed  against  tho  parietes. 

'I'he  peritoiuium  should  lu!  divided  by  a clean  even  cut. 
It  may  conveniently  b(!  divided  by  scissoi'sdf  prefei’red.  J 
have  seeti  the  nuunbrane  rent  open  with  tho  fing(u'.s — a 
practice  that  has  nothing  to  commend  it. 

As  soon  as  the  abdomen  isop(med,  the  divid(sl  peritoneum 
on  either  side  of  tho  centre  of  the  wound  is  sei/.(5(l  with 
pressure  forceps.  'I'hese  forceps  remain  in  place  until  tho 
operation  is  completed.  'I’lioy  act  as  retractors  ; they  keep 
tho  peritoneum  in  position,  and  they  render  the  introduction 
of  tho  finger  or  of  a sponge  very  easy.  'I'hoy  also  .sei’vo  as  a 
guide  to  the  introduction  of  tho  sutures,  llefoi’e  they  are 
(lisj)ensed  with  the  little  margin  of  peritomnmi  which  they 
have  hold  of  should  be  cut  away  with  the  forcep.s,  since  this 
tissue  is  likely  to  be  damagcsl  by  long  compression.  When 
the  forceps  are  in  position,  two  finge.rs  can  Ixi  introduced 
for  purpo.ses  of  exploration. 

If  the  incision  has  to  be,  eidarged,  it  is  ell(;cted  with  a 
straight  probe- pointed  bistoury,  the  two  fingers  being  used 
as  a grooved  director.  If  tho  wound  be  oxt(uided  down- 
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ward,  tlie  position  of  the  bladder  must  be  defined  before  the 
knife  is  used. 

If  the  hand  has  to  be  introduced,  the  incision  must  of 
necessity  be  increased.  There  is  often  a disposition  not  to 
make  the  wound  large  enough.  More  harm  may  be  done  by 
rough  efibrts  to  drag  a solid  growth  through  a small  incision 
than  by  a liberal  extension  of  the  incision  in  the  median 
line. 

In  certain  cases,  as  soon  as  the  wound  has  been  com- 
pleted, a large  sponge  may  be  at  once  introduced  into  the 
pelvis.  It  is  retained  there  during  the  operation,  and,  by 
absorbing  any  blood  that  finds  its  way  into  Douglas’s  pouch, 
saves  sponging  at  a later  stage.  The  intestines  must  be 
prevented  from  protruding,  either  by  the  introduction  of  a 
flat  artificial  sponge  or  by  the  fingers  of  an  assistant.  One 
of  those  present  should  be  entrusted  with  the  responsibility 
of  taking  count  of  all  sponges  introduced  into  the  abdomen. 

The  omentum  often  gives  much  trouble,  especially  the 
fine  thin  omentum  of  yoiuig  children,  by  clinging  to  the 
fingers  and  to  sponges,  and  by  becoming  entangled  with 
instruments.  It  may  be  necessary  to  keep  it  out  of  the 
way  by  means  of  a long  narrow  sponge  attached  to  slender 
forceps. 

2.  Treatment  ot  Adhesions. — Adhesions  must  be 
dealt  with  according  to  common  surgical  principles.  The 
lighter,  more  recent,  and  more  slender  can  be  broken  down 
by  the  finger  or  by  a sponge. 

The  firmer  must  be  clamped,  divided,  and  tied — either 
with  catgut  or  fine  silk.  Extensive  strands  of  adhesions 
should  be  clamped  in  sections,  cut,  and  the  bleeding  points 
picked  up  individually  with  artery  forceps,  and  tied  in  the 
usual  way. 

In  no  cii’cumstances  is  the  use  of  the  actual  cautery  to 
be  commended  for  the  arrest  of  bleeding  from  divided 
adhesions. 

Oozing  from  a level  surface  can  very  easily  be  checked 
by  continued  pressure  with  a sponge.  If  the  oozing  be 
persistent,  and  if  no  individual  vessels  can  be  isolated  and 
tied,  the  bleeding  surface  when  small  may  often  be 
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“ sequestrated  ” or  sewn  over.  A Lembert’s  suture  is  made 
to  traverse  the  peritoneum  on  either  side  of  the  bleeding 
area,  and  when  the  suture  is  drawn  tight  the  bleeding 
surface  is  covered  over.  When  the  area  is  large  a fine 
needle,  carrying  silk,  is  made  to  pass  beneath  the  bleeding 
surface,  and  when  this  buried  suture  is  drawn  tight  the 
surface  is  constricted  and  turned  in.  This  may  be  called 
“sewing  in”  as  compared  with  “sewing  over,”  when 
peritoneum  is  employed.  Great  care  should  be  taken  in 
dealing  with  deep  pelvic  adhesions.  They  can  be  exposed 
by  the  use  of  ivory  spatuhe,  and  in  demonstrating  their 
character  and  attachments  reflected  light  from  a mirror  or 
the  electric  lamp  is  very  useful. 

Adhesions  to  the  bowel  and  to  the  bladder  must  be 
gently  dealt  with.  When  slender,  they  can  be  readily 
stripped  off  by  means  of  a sponge.  When  dense  and  ex- 
tensive, it  is  better  to  clamp  the  adhesion,  to  cut  it 
through  at  some  little  distance  from  the  viscus,  and  to 
ligature  it  in  situ.  In  separating  adhesions  from  bowel,  it 
is  easy  to  tear  away  the  serous  coat  and  to  expose  or  even 
tear  the  muscular  coat.  Such  false  membranes  are  pi’obably 
nourished  from  the  viscus  to  which  they  are  attached,  and 
I have  seen  no  harm  to  follow  from  leaving  quite  considei’- 
able  masses  of  such  tissue  attached  to  intestine.  In  cases 
where  a portion  of  cyst  wall  is  firmly  attached  to  the  bowel, 
it  is  very  undesirable  to  make  persistent  attemj^tsto  separate 
the  two.  It  is  far  better  to  cut  away  the  cyst,  leaving  the 
adherent  portion  still  attached  to  the  bowel.  Such  attached 
portion  may  be  reduced  to  the  smallest  dimensions,  by  dis- 
secting off  as  many  laminte  as  possible,  and  be  allowed  to 
remain  as  a permanent  appendage  to  the  gut.  In  many  cases 
I have  left  a considerable  portion  of  the  cyst  wall  still 
attached  to  the  bowel. 

It  should  be  borne  in  mind  that,  in  endeavouring  to  free 
the  intestine  of  firm  adhesions,  it  is  very  much  easier  to 
tear  the  bowel  than  to  tear  the  false  membrane. 

Moreover,  such  attempted  separations,  even  when  they 
do  not  tear  the  gut,  are  apt  to  strip  off  a great  deal  of  its 
peritoneal  coat.  The  muscular  coat  beneath  is  probably 
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atrophied  from  disuse,  the  result  of  tlie  adhesion,  and  a per- 
foration of  sucli  damaged  intestine  is  quite  possible.  Exten- 
sively adherent  intestine  will  be  found  to  have  very  attenu- 
ated walls,  and  to  be  most  readily  torn. 

Adherent  omentum  can  be  dealt  with  in  considerable 
sections.  The  adhesions  may  be  peeled  off  with  the  finger. 
Portions,  of  the  thickness  of  the  forefinger,  may  be  included 
in  one  ligature.  It  is  more  satisfactory,  however,  in  deal- 
ing with  omentum,  to  ligature  the  individual  vessels  with 
silk  whenever  practicable.  The  method  adopted  must  depend 
upon  the  vascularity  of  the  tissue.  In  some  cases,  where 
much  traction  has  been  exercised  uf)on  the  epiploon,  its  cut 
surface  will  scarcely  bleed  at  all.  On  the  other  hand,  when 
an  ovarian  cyst,  with  a twisted  pedicle,  is  obtaining  its  chief 
or  sole  blood  supply  from  omental  adhesions,  the  vascularity 
of  the  tissue  is  often  considerable. 

Adhesions  may  in  some  cases  be  so  dense,  so  close,  and 
so  extensive  that  they  have  to  be  divided  by  the  scalpel  by 
extensive  incisions.  It  must  be  borne  in  mind,  however, 
that  such  adhesions  have  sometimes  but  a slight  vascularity, 
and  that  they  can  be  often  divided  without  remarkable 
bleeding.  Indeed,  I have  observed  that  the  hsemorrhage 
from  a surface  exposed  by  such  division  is  usually  not  so 
considerable  as  that  from  the  area  exposed  by  tearing  down 
soft  recent  adhesions  with  the  finger.  Still,  these  dense  at- 
tachments must  always  be  regarded  with  the  greatest  respect. 

In  many  instances  when  an  organ,  such  as  a cyst  or  a 
diseased  vermiform  appendix,  is  so  very  adherent  as  to  be' 
described  as  buried  or  lost  in  adhesions,  it  is  well  to  ignore 
at  first  the  actual  adhesions  and  to  divide  the  peritoneum 
at  some  little  distance  from  the  adlierent  organ,  so  as  to  open 
the  subserous  tissue.  The  finger  is  introduced  into  this  lax 
tissue,  and  the  separation  of  the  organ  is  carried  out  sub- 
peritoneally,  the  adhesions  being  divided  upon  the  finger 
(introduced  beneath  them)  as  soon  as  they  are  well  isolated. 

Whenever  practicable,  it  is  desirable  that  a very  ad- 
herent structure  should  be  first  of  all  approached  by  the 
subperitoneal  route.  When  no  inflammatory  adhesions 
exist,  but  when  the  tumour  or  cyst  has,  in  enlarging,  made 
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its  way  beneatli  the  peritoneum  so  as  to  become  more  or 
less  entirely  hidden,  then  the  separation  of  the  mass  should 
always  be  eflected  by  dividing  the  peritoneum  ai’ound  it, 
and  by  enucleating  it  through  the  medium  of  the  sub- 
peritoneal  tissue.  In  such  a proceeding  care  must  be  taken 
to  note  the  position  of  the  normal  blood  vessels  of  the  part 
concerned.  These  are  secured  as  they  are  met  with. 

3.  Toilet  of  the  Peritoiieiiui  in  Septic  Cases. — 
In  an  abdominal  opei’ation  in  which  no  septic  material  is 
encountered — and  the  majority  of  abdominal  sections  are  of 
this  type — the  peritoneum  needs  very  little  if  any  attention. 
The  serous  membrane  is  very  well  able  to  look  after  itself, 
and  the  more  one  sees  of  abdominal  ojDerations,  the  more 
one  is  impressed  with  the  marvellous  powers  of  the  peri- 
toneum in  this  direction. 

It  is  well  that  any  effusion,  such  as  blood  or  cyst  fluid, 
should  be  removed,  but  that  object  is  never  to  be  persisted 
in  at  the  cost  of  extensive  sponging. 

In  cases  where  there  has  been  an  extensive  extravasa- 
tion of  septic  fluid,  it  will  be  necessary  to  wash  out  the 
peritoneal  cavity.  For  this  purpose  it  is  best  to  use  plain 
water  which  has  been  sterilised  by  boiling,  and  which  is 
kept  about  the  temperature  of  the  blood  (100°  F.).  Care 
should  be  taken  that  this  temperatui’e  is  not  exceeded,  and 
every  operating  theatre  should  be  provided  with  apparatus 
for  aseptic  irrigation. 

In  cases  where  peritonitis  exists,  or  where  fecal  matter 
has  escaped  into  the  abdominal  cavity,  or  where  the  extra- 
vasation consists  of  glairy  cyst  fluid,  or  of  pus,  or  where 
much  colloid  or  semi-solid  matter  has  escaped,  thorough 
flusliing  out  of  the  abdominal  cavity  with  warm  water  is 
alone  efficacious. 

As  soon  as  the  fluid  poured  in  comes  out  clear,  what  re- 
mains may  be  taken  up  with  a sponge. 

On  completing  the  intra-abdominal  operation,  great  care 
should  be  taken  to  ensure  that  no  .sponge  or  instrument  has 
been  left  in  the  depth  of  the  cavity. 

4.  Closure  of  the  Alxloiiiiiial  WoiiikI. — In  sew- 
ing up  the  incision  made  tlu’ough  the  abdominal  wall,  the 
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surgeon  should  aim  at  leaving  the  parts  as  far  as  possible  in 
their  original  condition,  i.e.  the  peritoneal  surface  should  be 
smooth,  and  the  scar  in  the  muscular  and  aponeurotic  layers 
firm  and  unyielding.  Thus  the  possible  dangers  of  adhesions 
of  intestine,  omentum,  etc.,  and  of  ventral  hernia  will  be 
avoided.  Further,  if  any  buried  sutures  are  employed  they 
must  be  absolutely  aseptic ; otherwise  they  are  apt  to  cause 
troublesome  sinuses,  which  will  only  heal  on  the  expulsion 
of  the  sutures. 

In  many  parts  of  the  abdomen,  such  as  the  linea  alba,  a . 
good  plan  is  to  pass  silkworm  gut  stitches  through  skin,  apo- 
neuroses, muscle,  and  peritoneum.  These  sutures  are  securely 
knotted,  and  should  be  left  in  a full  fortnight.  A more  per- 
fect peritoneal  surface  can,  however,  be  obtained  by  first 
suturing  the  two  cut  edges  of  this  layer  (these  edges  are 
secured  by  the  pressure  forceps,  which  were  applied  when 
the  wmund  was  made).  A continuous  suture  line  of  fine 
catgut,  introduced  on  a curved  needle,  is  the  most  con- 
venient. This  detail,  which  takes  only  a minute  or  two,  is 
strongly  recommended  in  the  majority  of  cases  ; besides 
preventing  adhesions  of  intestine,  etc.,  in  the  future,  it  is  a 
convenience  during  the  rest  of  the  suturing,  as  the  peritoneal 
cavity  is  thus  shut  off'.  A series  of  silkworm  gut  sutures  is 
then  passed  through  the  remaining  layers. 

If  the  abdominal  incision  be  extensive,  a thin  flat  sponge 
of  gi’eater  length  than  the  parietal  wound  is  placed  upon  the 
intestines  under  the  opening.  It  is  retained  during  the 
introduction  of  the  sutures.  It  serves  to  protect  the  in- 
testines, and  to  absorb  such  blood  as  oozes  from  the  suture 
points  before  the  sutures  are  tied.  If  the  thread  be  too 
small  and  the  parietes  thick,  the  suture  has  a tendency  to 
cut  thi’ough  the  tissues.  If  it  be  too  large,  it  acts  as  a 
species  of  seton.  Large-sized  threads  of  silkworm  gut 
appear  to  be  peculiarly  well  adapted  for  these  wounds.  They 
merely  require  care  in  tying,  and  a certain  number  should 
be  tied  in  a double  knot,  so  as  to  avoid  the  risk  of  giving 
way  when  the  patient  strains  or  vomits. 

Curved  needles,  three  inches  in  length,  should  be  used. 
The  needles  must  be  passed  through  the  whole  thickness  of 
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the  parietes,  and  it  is  especially  important  that  they  should 
include  the  peritoneum.  They  ai’e  most  conveniently  intro- 
duced in  the  following  manner  : — 

A blunt  hook  is  inserted  into  either  extremity  or  angle 
of  the  incision,  and  by  exercising  traction  upon  the  hooks 
in  opposite  directions  (precisely  in  the  median  line)  the 
edges  of  the  wound  are  rendered  straight  and  pai'allel  to 
one  another.  The  incision  opening  can  be  made,  in  fact,  a 
mere  chink.  By  the  use  of  the  hooks  the  most  perfect 
adaptation  of  the  edges  of  the  wound  is  ensured.  If  the 
abdomen  be  distended,  the  narrowing  of  the  incision  open- 
ing tends  to  prevent  protrusion  of  the  intestines.  If  the 
belly  wall  be  flaccid,  the  hooks  enable  the  assistant  to  make 
the  skin  tense,  and  at  the  same  time  to  draw  the  part  of  the 
parietes  about  to  be  sutured  away  from  the  viscera,  and 
thus  render  a wound  of  the  latter  less  easy. 

The  sutures  .should  be  introduced  close  to  the  margin  of 
the  wound,  and  at  intervals  of  half  to  three-quarters  of  an 
inch  from  one  another. 

No  suture  should  be  tied  until  all  the  threads  have 
been  introduced,  and  until  it  is  seen  by  traction  upon  the 
threads  that  a perfect  adjustment  of  the  edges  can  be 
effected. 

The  .sutures  should  be  tied  in  order  from  above  down- 
wards, traction  being  maintained  all  the  while  upon  the 
blunt  hook.s.  Care  should  be  taken  that  the  suture,  as  it  is 
being  tied,  does  not  pick  up  and  include  a shred  of  the 
omentum.  Tlie  peritoneal  surface  of  the  wound  should  be 
carefully  examined  with  the  finger  from  time  to  time. 
Before  the  last  two,  or  possibly  three,  sutures  are  tied,  the 
flat  sponge  should  be  seized  with  a pair  of  large  pressure 
forceps  and  carefully  dragged  out,  the  blunt  hooks  being 
relaxed  the  while.  Omentum  is  more  apt  to  be  included  in 
the  last  sutures  tied  than  in  any  others.  The  hooks  are 
not  removed  until  all  the  deep  sutures  have  been  secured. 

Superficial  sutures  may  now  be  introduced  at  any  spot 
along  the  wound  where  the  skin  still  gaj^es  between  the 
deep  suture  points.  These  are  best  introduced  by  a curved 
needle  of  medium  size  held  in  a suitable  needle-holder. 


CHAPTER  II. 


Ovariotomy. 

Instriiiiients  Roquircul.— The  following  special  in- 
struments are  required,  in  addition  to  those  already 
enumei’ated  as  needed  for  the  operation  of  abdominal 
section. 

Ovariotomy  trocar  and  cannula  with  tubing,  Ndlaton’s 
volsella  (two  pairs),  plain  volsella,  pedicle  needle,  simple 
trocar.  ^ 

1.  Tlic  Incision. — The  abdomen  is  opened  after  the 
manner  already  described.  The  incision  should  be  of  such 
a length  as  to  enable  the  surgeon  to  extract  the  tumour 
with  ease.  About  three  inches  is  the  avei'age  length  of  the 
skin  incision  when  lirst  made.  It  may  be  commenced  about 
three  inches  below  the  umbilicus. 

2.  Exposure  and  Exaniination  of  the  Cyst.— 
The  cyst  is  exposed,  and  is  recognised  by  its.  white  shining 
surface  when  free.  Occasionally  the  peritoneum  is  found  to 
be  much  thickened,  or  to  be  adherent  to  the  cyst  wall.  In 
attempting  to  demonstrate  the  cyst  under  the  latter  con- 
dition, it  should  be  remembered  that  to  cut  prematurely 
into  the  cyst  is  less  serious  than  to  strip  the  peritoneum 
from  the  parietes,  under  the  impression  that  it  is  the  wall 
of  the  cyst. 

If  any  ascitic  fluid  be  discovered,  it  should  be  allowed 
to  escape,  and  should  be  pressed  out  of  the  flanks  by  the 
assistant.  As  soon  as  the  peritoneal  cavity  is  opened,  a 
ruptured  ovarian  cyst  may  be  discovered.  The  effused 
matter  can  be  best  got  rid  of  by  irrigation  with  warm 
sterilised  water,  at  blood  heat,  and  continuing  the  washing 
until  the  fluid  flows  out  clear. 
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At  the  earliest  possible  opportunity  the  position  and 
state  of  the  uterus  should  be  made  out 

The  possibility  of  pregnancy  in  cases  of  supposed 
ovarian  disease  should  never  be  lost  sight  of. 

It  is  possible  also  that  the  reputed  ovarian  tumour  may 
be  uterine. 

3.  Dciiioiistratioii  of  Adliesioiis. — Assuming  the 
case  to  be  a straightforward  one  of  ovarian  cyst,  the  tumour 
should  be  allowed  to  project  into  the  wound. 

The  lingers  or  hand  may  be  passed  round  the  cyst  to 
ascertain  if  any  adhesions  exist,  and  to  estimate  their 
character. 

During  such  examination  the  lighter  forms  of  adhesion 
may  readily  be  broken  down  as  the  Ungers  pass  gently  over  * 
the  surface  of  the  growth.  If  firmer  adhesions  are  found 
to  exist,  they  must  be  fully  demonstrated.  Adhesions  of 
all  kinds  are  more  readily  to  be  dealt  with  before  the 
tumour  has  been  emptied  by  tapping.  By  attempting  to 
break  down  adhesions  after  the  cyst  has  been  emptied,  a 
portion  of  adherent  bowel  may  be  torn,  the  flaccid  cy.st  wall 
and  the  bowel  being  difficult  to  distinguish  from  one 
another. 

4.  Tapping:  of  flic  Cyst* — Before  actually  introduc- 
ing'the  trocar,  a sponge  may  be  inserted  between  the  cyst 
wall  and  the  lower  angle  of  the  incision,  in  order  to  absorb 
any  fluid  which  may  escape. 

The  cyst  is  steadied  by  the  surgeon’s  left  hand  while 
the  trocar  is  driven  into  its  wall.  In  order  to  bring  the 
walls  well  up  to  the  hooks  on  the  trocar,  the  plain  volsella 
may  be  used ; or  the  assistant  may  drag  the  cyst  wail  up 
within  the  grasp  of  the  hooks  as  the  tumour  becomes  more 
flaccid.  The  volsella  is  apt  to  make  holes  in  the  cyst, 
through  which  fluid  may  escape.  Traction  upon  the  cyst 
should  never  be  made  through  the  hooks  on  the  trocar 
alone.  These  hooks  are  more  for  the  purpose  of  holding 
the  cyst  wall  against  the  cannula.  “ After  the  first  cavity 
has  been  emjitied,  a second,  a third,  and  more,  if  necessary, 
may  be  tapped  successively,  without  removing  the  cannula 
from  its  hold,  merely  by  pushing  the  trocar  forward  and 
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tlirusting  it  through  the  septum  which  separates  the 
emptied  from  the  adjacent  full  cavity.  In  this  manner  the 
whole  tumour  may  be  emptied  of  its  fluid  contents,  and  its 
bulk  so  reduced  that  it  may  be  drawn  through  the  abdom- 
inal opening  without  undue  force  ” (Sir  Spencer  Wells). 

If  the  cyst  be  of  moderate  size  or  small  it  may  be  re- 
moved entire  without  tapping.  This  implies  a larger 
abdominal  incision,  but  the  tumour  remains  firm  and 
distinct,  and  is  readily  handled. 

5.  Keiiioval  of  llio  Cyst. — As  soon  as  the  part  of 
the  cyst  that  has  been  pierced  by  the  trocar  is  well  free  of 
the  abdominal  cavity,  the  cyst  wall  may  be  grasped  by  two 
Nekton’s  volselk,  and  traction  upon  the  main  body  of  the 
tumour  made  by  means  of  these  instruments.  At  this  time 
also  the  sponge  introduced  at  the  lower  angle  of  the  incision 
may  be  removed. 

As  the  cyst  is  drawn  outside  the  abdomen,  the  chief 
assistant  follows  it,  as  it  were,  from  above. 

By  means  of  two  large  sponges — one  held  in  each  hand 
— he  keeps  the  edges  of  the  upper  part  of  the  wound 
together,  exercises  geijtle  pressure  upon  the  escaping  cyst, 
and  prevents  the  protrusion  of  any  coil  of  intestine  or  of 
the  omentum.  If  the  tumour  be  still  of  large  size,  any 
remaining  secondary  cysts  may  be  tapped  with  a common 
trocar,  or  the  supporting  septa  may  be  broken  down  with 
the  fingers.  When  the  secondary  cysts  are  small  and 
numerous,  and  the  mass  feels  semi-solid,  or  when  abundant 
glandular  growths  exist,  the  substance  of  the  tumour  may 
be  broken  up  by  the  hand.  To  effect  this  the  trocar 
puncture  must  be  enlarged,  and,  the  edges  of  the  opening 
having  been  grasped  by  Nekton’s  volsella,  the  hand  can  be 
introduced.  Care  must  be  taken  that  the  forceps  are  so 
held  that  none  of  the  broken-down  contents  can  find  their 
way  into  the  abdominal  cavity. 

In  manipulating  the  cyst,  and  especially  when  freeing 
it  from  adhesions,  it  is  possible  to  tear  the  cyst  wall  and 
to  allow  the  cyst  contents  to  escape  into  the  peritoneal 
cavity.  The  accident  is  not  a serious  one,  as  the  fluid  is 
nearly  always  quite  sterile.  If  the  rent  be  small,  it  may 
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be  closed  by  being  grasped  with  large  pressure  forceps  ; if 
larger,  an  attempt  sliould  be  made  to  bring  the  opening 
without  the  abdominal  wound,  and,  by  means  of  wedging 
sponges  around  the  tear,  to  conduct  the  escaping  fluid  out 
of  tlie  belly. 

In  this  way  the  injured  cyst  may  be  entirely  emptied, 
and  little  of  tlie  fluid  have  found  its  way  into  the  serous 

cavity.  . . 

In  the  case  of  more  solid  tumours  the  abdominal  incision 


Fig.  90.  — PKDICLK  OF  AN  OVARIAN  CYST. 

The  cyst  has  been  tapped.  The  vessels  in  the  outer  border  of  the 
pedicle  are  indicated  (semi-diagrammatic).  (Doran.) 


must  be  enlarged.  It  is  much  less  serious  to  increase  the 
size  of  the  wound  than  to  run  the  risk  of  rupturing  the 
tumour  by  endeavouring  to  drag  it  throiigli  too  small  an 
opening.  In  these  cases  there  is  no  virtue  in  a small 
incision.  The  escape  of  solid  tumours  is  much  assisted  by 
judicious  lateral  pressure  upon  the  abdomen,  exercised  by 
the  hands  of  the  assistants. 

G.  Troatiii^iit  of  Adlioktioiis.  — This  matter  has 
already  been  dealt  with  (page  310), 
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7.  Ti'catiiieiit  ol  tlic  Pe«licle. — The  cyst  having 
been  drawn  without  the  abdomen,  nothing  remains  but  to 
deal  with  the  pedicle,  which,  in  an  uncomplicated  case,  now 
occupies  the  lower  angle  of  the  incision.  In  the  majority 
of  cases  the  pedicle  is  long,  free,  and  tolerably  broad.  It 
is  easily  recognised  by  the  Fallopian  tube,  which  marks  its 
upper  or  inner  border  (Fig.  90). 

The  pedicle  is  secured  by  ligatures.  The  best  material 
for  the  ligature  is  silk.  Many  surgeons  use  and  strongly 
recommend  kangaroo  tendon.  If  silk  be  used  it  should  be 
no  thicker  than  is  consistent  with  sufficient  strength  not  to 
break  in  tying  the  knots. 

In  dealing  with  the  pedicle,  a rule  should  be  observed 
which  should  -apply  to  every  abdominal  operation — a 
ligature  should  never  be  so  ajjplied  as  to  include  undivided 
peritoneum.  Exceptions  to  this  important  rule  are  very 
few,  and  are  represented  by  such  measures  as  the  ligatui’ing 
of  Omentum  and  the  seeming  of  certain  adhesions. 

Before  any  ligature  is  applied,  the  peritoneum  should 
be  divided.  The  procedure  is  well  illustrated  by  the  treat- 
ment of  the  ovarian  pedicle.  The  pedicle  is  as  well  dis- 
played as  is  jiossible,  and  then  with  a small  scalpel  the 
serous  membrane  is  divided  completely  on  both  sides  of  the 
pedicle  in  the  line  the  ligature  will  follow.  The  subserous 
connective  tissue  in  the  pedicle  is  thus  displayed,  and  gaps 
in  the  membrane  are  made  evident,  or  are  capable  of  being 
made  evident.  By  enlarging  these  gaps  the  individual 
factors  of  the  pedicle  are  isolated,  the  pedicle  is  reduced  in 
bulk,  and  the  separate  parts  ai’e  ligatured  cleanly  and 
precisely.  A pedicle  needle  is  not  needed,  as  the  ligatures 
are  passed  through  the  gaps  made.  I use  three  ligatures, 
one  for  the  Fallopian  tube,  one  for  the  ovarian  ligament 
and  tissues  about  it,  and  one  for  the  pampiniform  plexus 
and  artery.  These  ligatures  will  not  slip,  whereas  ligatures 
which  embrace  undivided  peritoneum  will  often  slip.  The 
division  of  the  peritoneum,  moreover,  undoubtedly  saves 
much  after-pain. 

The  knot  tied  should  be  a double  reef  or  surgeon’s  knot, 
and  the  threads  should  be  drawn  as  tightly  as  possible. 
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It  is  important,  as  the  ligatures  are  tightened,  that  the 
assistant  should  relax  his  traction  so  that  there  is  no 
tension  of  the  pedicle. 

The  exact  point  at  which  the  pedicle  is  transfixed  must 
be  determined  by  surgical  common  sense.  The  ligatures 
should  not  be  placed  quite  close  to  the  uterus  on  the  one 
hand,  nor  too  near  the  cyst  on  the  other. 

The  threads  must  be  cut  short,  and  the  pedicle  divided 
with  scissors  three-quarters  of  an  inch  beyond  the  line  of 
the  ligatures. 

Before  the  stump  of  the  pedicle  is  dropped  back  into 
the  pelvis,  foi'ceps  may  be  attached  to  either  margin  of  it, 
so  that  at  any  time  before  the  completion  of  the  operation 
the  divided  surface  may  be  drawn  up  for  inspection. 

There  is  nothing  to  commend  the  practice  of  clamping 
the  pedicle  before  the  ligatures  are  applied. 

In  examples  of  very  broad  pedicle  the  tissues  may  have 
to  be  ligatured  in  more  than  three  sections. 

8.  C'oiiipletioii  of  the  Operation. — All  bleeding 
having  been  arrested,  the  opposite  ovary  may  be  reached 
by  passing  the  fingers  along  the  uterus,  and  may  be  drawn 
up  and  examined. 

The  pelvis  is  now'  well  sponged  out.  The  stump  of  the 
jiedicle  should  be  drawn  up  by  means  of  the  forceps  still 
attached  to  it,  and,  it  having  been  examined,  the  instru- 
ments may  be  removed.  Sponges  should  be  counted,  and 
the  greatest  care  taken  that  no  sponge  or  instrument  has 
been  left  within  the  abdominal  cavity. 

No  drainage  will  be  required.  Nothing  now  remains 
but  to  close  the  abdominal  wound  after  the  method  de- 
scribed in  the  previous  chapter. 
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CHAPTER  m. 

Removal  of  the  Uterine  Appendaoes. 

The  removal  of  the  uterine  appendages  in  cases  wliere  the 
structures  are  anatomically  normal,  or  practically  so,  is  an 
exceedingly  simple  procedure. 

When,  however,  the  appendages  are  diseased,  the 
surgeon  who  proposes  to  remove  them  embarks  upon  an 
enterprise  the  precise  course  and  ending  of  which  he  cannot 
foretell.  Some  of  these  operations  are  difficult  and  com- 
plicated, and  present  a very  uncertain  and  intricate  series 
of  conditions. 

The  operation  will  be  described  as  it  would  be  carried 
out  in  a case  in  which  the  parts  are  practically  normal. 

Inst I'liiiieiits  required. — The  same  as  for  ova- 
riotomy with  the  exception  of  the  trocar,  the  volsella,  and 
the  cyst  forceps. 

The  Operation. — The  patient  having  been  prepared 
for  abdominal  section,  a vertical  incision  about  two  inches 
in  length  is  made  over  the  linea  alba  below  the  umbilicus. 
The  centre  of  the  cut  will  be  nearer  to  the  symphysis  than 
to  the  umbilicus. 

The  cavity  of  the  peritoneum  is  opened  in  the  manner 
already  described.  The  intestines  and  great  omentum  will 
be  largely  prevented  from  getting  in  the  operator’s  way  if 
the  patient  has  been  placed  in  Trendelenburg’s  position — 
i.e.  with  the  pelvis  raised  above  the  level  of  the  thorax. 

All  bleeding  having  been  checked,  two  fingers  are  in- 
troduced into  the  wound,  and  the  fundus  uteri  is  sought  for. 
The  fingers  embrace  the  broad  ligament  as  if  they  were  the 
blades  of  very  long  dressing  forceps,  and  are  carried  out- 
wards— one  on  each  side  of  the  tube — until  they  are  arrested 
by  the  ovary. 
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The  ovary  is  now  drawn  out  of  the  abdomen  by  the  two 
fingers,  which  retain  the  same  foreeps-blade  attitude.  It  is 
then  handed  over  to  an  assistant,  who  holds  it  well  away 
from  the  abdominal  wall.  The  sm’geon  displays  the  pedicle, 
carefully  and  completely  divides  the  pei’itoneum  with  a fine 
knife,  and  ligatures  the  structures  exposed  in  the  manner 
already  described.  Three  silk  ligatures  are  employed,  one 
for  the  tube,  one  for  the  vessels,  and  one  for  the  ovarian 
ligaments  and  remaining  structures. 

It  often  happens,  even  when  no  adhesions  exist,  that 
there  is  some  difficulty  in  dragging  the  ovary  well  out  of  the 
wound.  This  is  notably  so  when  there  is  a thick  layer  of 
fat  upon  the  abdominal  parietes.  In  such  cases  much  strain 
falls  upon  the  broad  ligament,  and  the  surgeon’s  fingers  alone 
are  not  sufficient  to  hold  the  parts  in  place.  In  these 
instances  it  is  necessary  that  the  appendages  should  be 
seized  by  large-elbowed  pressure-forceps. 

The  pedicle  in  this  operation  is  secured  in  precisely  the 
same  way  as  in  ovariotomy  (page  320).  Silk  of  medium 
thickness  is  commonly  used,  but  kangaroo  tendon  answers 
admirably. 

The  parts  are  cut  away  close  to  the  retaining  fingers  or 
the  retaining  forceps,  and  at  least  a third  of  an  inch  from 
the  ligature. 

Before  the  division  is  made,  it  is  well  to  fix  one  or 
possibly  two  pairs  of  artery  forceps  upon  that  part  of  the 
pedicle  which  lies  between  the  ligature  and  the  intended 
line  of  section.  When  the  division  is  made,  the  forceps — 
which  inflict  no  damage  upon  the  part — prevent  the  stump 
from  falling  at  once  back  into  the  pelvis,  and  allow  it  to  be 
examined  at  leisure,  and  to  be  drawn  forth  should  further 
ligature  be  needed. 

The  wound  is  closed,  and  is  dressed  in  the  usual  way. 


3.24 


CHAPTER  TV. 

Methods  op  Uniting  Intestine. 

The  methods  devised  have  beea  not  only  veiy  numerous, 
but  also  veiy  varied. 

It  is  possible,  however,  to  arrange  the  greater  number 


Fig.  91.— murphy’s  button  and  robson’s  bobbin. 

The  left-hand  figure  sliows  the  small  size  of  Murph}’’s  Button  suitable  for 
use  in  the  small  intestine.  The  right-hand  figure  shows  Kobson's 
decalcified  lione  bobbin. 


of  the  procedures  that  have  been  de\nsed  under  the 
following  divisions ; — 

ITlctliods. — 1.  The  divided  bowel  is  brought  into  the 
abdominal  wound  and  is  retained  there.  No  immediate 
attempt  is  made  to  close  the  breach  in  the  intestine.  An 
artificial  anus  is  of  necessity  established.  The  closure  of 
this  fsecal  fistula  is  left  to  a subsequent  period. 

2.  The  two  halves  of  a Murphy’s  button  are  secured  by 
suture  in  each  end  of  the  divided  intestine,  and  are  then 
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fitted  together.  Sometimes  a few  additional  Lembert’s 
sutures  are  added,  but  reliance  is  mainly  placed  on  a'  plastic 
inflammation,  due  to  the  pressure  of  the  button,  producing 
union  before  the  button  itself  works  loose  in  the  intestine. 

3.  A rigid  cylinder  of  decalcified  bone  (the  so-called 
“ bobbin  ”)  is  ■ introduced,  and  over  this  the  two  ends  of  the 
bowel  are  drawn  and  so  united  as  to  cover  in  the  cylinder. 
The  cylinder,  or  bobbin,  facilitates  the  introduction  of  the 
stitches,  and  so  shortens  the  time  taken  in  suturing  ; it 
also  acts  as  a temporary  splint,  and  allows  the  passage  of 
intestinal  contents  through  its  lumen.  It  may  be  noted, 
however, 

4.  One  end  of  the 
bowel  is  invaginated 
into  the  other.  If  pos- 
sible, the  upper  end  is 
introduced  into  the  lower. 


that  it  soon  becomes  digested  or  works  loose. 


Invagination 


is  now 


chiefly  employed  in  the  Fig.  92.— dupuytken’s  sutuke. 

form  of  Maunsell’s  opera- 
tion, and  then  only  as  a temporary  method  to  aid  accurate 
suturing  (see  page  328). 

5.  The  divided  margins  of  the  bowel  to  be  treated  are 
brought  together  by  means  of  some  form  of  suture.  This 
is  efiected  without  employing  any  supporting  foreign  body, 
and  without  producing  any  invagination  of  the  tube. 

A great  variety  of  sutures  has  been  devised  to  effect 
•this  object. 

<|ii:ilificatioiis  of  a Good  Suture. — An  efficient 
intestinal  suture  should  have  the  following  qualifications  : — 

1.  It  should  bring  into  contact  two  broad  surfaces  of 
lieritoneum,  these  surfaces  belonging  respectively  to  the 
bowel  above  and  below  the  breach  to  be  closed. 

2.  It  should  effect  a complete  closure  of  the  wound,  the 
test  being  that  the  seam  should  be  water-tight. 

3.  The  suture  should  be  simple,  should  be  easily  intro- 
duced, and  should  be  capable  of  effecting  a rapid  closure  of 
the  wound. 

4.  The  thread  should  take  so  firm  a hold  of  the  tissues 
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that  there  is  no  danger  of  its  “ cutting  out  ” when  strain  is 
put  upon  it,  as  may  be  the  case  if  the  viscus  become 
distended. 

5,  The  sutures  passing  througli  the  raucous  membrane 
should  be  reinforced  by  a second  row,  which  includes  only 
the  outer  coats  of  the  bowel. 

6.  No  unsupported  suture  should  pass  through  all  coats 


Fig.  93. — A CONTINUOUS  SUTURE  RUNNINU  I'TIOJI  LEFT  TO  RIGHT. 

A double  knot  is  tied  at  the  commencement.  After  traversing  a short 
distance,  the  suture  is  tightened  and  secured  by  a loop  (1,  2,  3,  4) ; 
at  its  end  a second  knot  is  made  by  tying  the  single  thread  (a)  with 
the  loop  [a)  in  a double  knot. 

of  the  bowel — i.e.  it  should  not  pass  from  the  lumen  of  the 
gut  to  the  serous  covering  of  the  same. 

7.  Special  care  should  be  taken  at  the  mesenteric  attach- 
ment to  effect  close  union,  as  leakage  is  very  apt  to  occur 
at  this  point. 

The  chief  forms  of  intestinal  suture  will  now  be 
considered. 

A.  Tlie  Contiinioiis  Suture. — Dupuytren's  Method 
{Med.  Ofer.,  vol.  ii.,  page  138,  Paris,  1822).— The  edges  of 
the  wound  are  turned  inwards,  and  the  opposed  folds  of 
serous  membrane  are  then  brought  together  by  means  of 
the  ordinary  continuous  suture  (Fig.  92).  The  suture 
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This  suture  may 


does  not  involve  the  mucous  membrane, 
be  very  rapidly  applied. 

The  method  of  commencing  and  finishing  a continuous 
suture  is  illustrated  in  Fig.  93. 

H.  Tlie  Interrupted  Sntui-e. — Lemhert's  Suture. 
— The  needle  is  passed  transversely  to  the  line  of  the  wound, 
and  at  right  angles 
to  the  axis  of  the 
bowel. 

A fold  is  picked 
up  upon  one  side  of 
the  wound  ; the 
needle  is  then  carried 
over  to  the  corres- 
ponding spot  on  the 
other  side  of  the 
wound,  where  a 
precisely  similar  fold 
is  picked  up  (Fig. 

94).  The  margins 
of  the  wound  are 
turned  in,  and  the 


serous 
brought 


Fii;.  94.— lemuert’s  suture. 


coats  are 
into  close 
contact  (Fig.  95). 

The  needle  should 
pick  up  more  than 
the  serous  coat ; it 
should  include  a part 

or  the  whole  of  the  muscular  coat  also.  It  must  on  no 
account  trespass  beyond  the  limits  of  the  submucous  layer 
(Fig.  95). 

The  width  of  the  fold  picked  up  will  be  from  one- tenth 
to  one-twelfth  of  an  inch. 

The  closeness  of  the  sutures  to  one  another  must  vary 
somewhat  according  to  circumstances.  They  may  be  usually 
estimated  at  about  ten  to  the  inch.  It  will  rarely  be  safe 
to  apply  them  less  closely  than  this.  As  shown  in  Fig.  94, 
a number  are  inserted  before  any  are  tied. 
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The  extremities  of  each  suture  are  knotted  together,  and 
the  ends  cut  short. 

Much  trouble  is  saved,  and  the  inconvenience  of  a long, 
wet,  and  sticky  thread  is  avoided,  if  separate  threaded 
needles  are  prepared  for  each  suture. 

If  the  supply  of  needles  be  limited,  the  thread  carried 
by  each  needle  may  serve  for  two,  or  at  the  very  utmost 
for  three,  sutures. 

No  form  of  intestinal  suture  can  surpass  Lembert’s  for 
general  usefulness. 

c.  Tlie  Iiivag-iiiatioii  Method. — This  has  been 
applied  only  in  instances  in  which  the  whole  circumference 

of  the  bowel  has  been  divided. 

Maunsell's  Method.  — The 
principle  of  this  method  is  to 
secure  close  apposition  of  the 
ends  of  the  gut  by  a row  of 
sutures  which  pass  through  all 
the  coats  of  the  intestine 
from  within  outwards,  and 
Avith  the  knots  placed  on  the 
inside  of  the  gut. 

The  portion  of  the  intestine 
having  been  excised,  the  two 
ends  of  the  bowel  are  brought 
together  by  two  temporary  sutures  which  pass  through  all  the 
coats  of  both  ends  of  the  gut.  One  suture  is  placed  at  the 
mesenteric  attachment  of  the  bowel  6,  and  the  other  at  the 
free  margin  a (Fig.  96,  a).  The  ends  of  these  sutures — 
which  are  loosely  knotted — are  left  long.  An  opening 
is  now  made  at  c (Fig.  96,  b)  in  that  segment  of  gut  Avhich 
is  the  larger  of  the  two — i.e.  in  the  proximal  part.  The  in- 
cision is  on  the  free  border  of  the  bowel,  and  in  its  long 
axis.  It  will  be  placed  about  an  inch  from  the  free  end  of 
the  gut,  and  its  size  will  depend  upon  that  of  the  gut  to  be 
invaginated.  The  ends  of  the  ligatures  a and  h are  intro- 
duced into  the  lumen  of  the  incised  bowel,  and  are  brought 
out  through  the  incision  c (Fig.  96,  b).  They  are  then 
dragged  up  so  as  to  invaginate  the  bowel,  and  ultimately  to 


Fig.  95.— lembert’s  suture. 


a 


Fig.  9G.  — maunsell’s  method  op  dnittng  intestine  by  the  pbocess 
OP  INVAGINATION.  (For  references,  .sec  text.)  _ 
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bring  out  the  two  divided  ends  of  the  intestine  d through 
the  incision  c (Fig.  96,  c).  The  surgeon  now  passes  a fine 
straight  needle  e through  both  sides  of  the  double  tube  of 
bowel  d.  The  suture  is  hooked  up  ^vhere  it  crosses  the 
lumen  of  this  tube,  is  divided,  and  tied  on  either  side. 
In  this  way  twenty  sutures  can  be  introduced  with  ten 
passages  of  the  needle.  The  sutures  are  of  fine  silk,  and 
serve  to  unite  the  divided  intestine.  Finally,  the  ligatures 
a and  h are  removed,  and  the  sutured  gut  d is  withdrawn 
(in  the  direction  f),  the  invagination  being  thus  reduced. 
The  united  bowel  will  now  appear  to  be  quite  straight,  and 
no  sutures  will  be  visible. 

D.  Adjustment  by  the  liitei'vciitioii  of  Foreig:ii 
Bodies.  Suture  over  a Decalcified  Bone  Bobbin. — Mayo 
Robson’s  bobbin  (Fig.  91)  is  the  best  form  to  employ;  it  is 
kept,  ready  decalcified  in  spirit,  in  various  sizes.  In  perform- 
ing end-to-end  union  of  the  intestine  the  largest  bobbin  that 
will  fit  the  intestine  is  selected.  Before  introducing  it,  a 
continuous  suture  of  silk  (some  employ  catgut)  is  started  on 
the  posterior  halves  of  the  intestinal  ends.  This  suture 
'traverses  all  the  coats,  except  the  serous  and  outer  muscular 
coats.  The  bobbin  is  now  inserted,  and  held  in  place 
between  finger  and  thumb  of  the  assistant  (acting  through 
the  intestinal  wall).  The  continuous  stitch  is  then  carried 
all  round  the  cut  edges  with  here  and  there  interruptions 
to  make  the  suture  tight.  A second  row  of  Lembert’s 
interrupted  sutures,  which  traverse  only  the  outer  coats 
down  to  the  submucous  layer,  completes  the  union. 
Instead  of  these,  the  outer  suture  may  be  made  contin- 
uous, but  in  our  belief  nothing  ensures  such  perfect 
apposition  as  Lembert’s  interrupted  stitches.  Especial  care 
is  bestowed  on  the  mesenteric  border.  The  bone  bobbin  is 
probably  of  use  only  for  a few  hours  after  the  operation 
{see  page  325). 

Murphy's  Button. — The  method  of  employing  the  button 
(attempted  modifications  of  which  have  at  present  effected 
no  improvement)  will  be  gathered  from  the  accompanying 
figures  (97,  98,  and  99)  more  readily  than  from  a long 
description. 
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The  two  ends  of  the  intestine  are  clamped  or  held 
between  the  fingers  of  an  assistant  some  distance  from  their 
cut  edges.  A running  silk  suture  is  rapidly  carried  round 
each  edge,  traversing  all  the  coats  ; it  should  begin  at  the 
mesenteric  attachment,  and  its  free  ends  are  not  tied. 

In  performing  lateral  anastomosis  or  gastro-jejunostomy 


Fig.  97.— IXTE.STIXE  UEADY  FOR  THE  IXTRODUCTIOX  OK  MURPHY’s 

BUTTON. 

(In  the  upper  figure  the  suture  is  inserted.  In  the  lower  figure  the 
incision  for  the  insertion  of  the  button  has  been  made.) 

the  running  suture  is  introduced  before  the  intestine  is 
opened.  This  suture  is  arranged  as  shown  in  the  figure, 
and  passes  only  through  tlie  serous  and  muscular  coats  of 
the  bowel. 

The  two  halves  of  the  button  are  then  inserted  by 
means  of  forceps ; the  lumen  of  each  half  may  be  lightly 
plugged  with  cotton-wool,  which  is,  of  course,  removed  just 
before  they  are  fitted  together.  The  heavy  “ male  ” half  is 
inserted  into  the  lower  .segment  of  bowel,  or  in  gastro- 
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jejunostomy  into  tlie  jejunum.  The  stitch  is  tied  securely 
round  the  narrowest  part  of  each  half,  and  is  cut  short 
Any  redundant  mucous  membrane  is  cut  off  with  scissors. 
The  two  halves  are  then  fitted  to  each  other,  care  being 
taken  that  they  are  pressed  home  with  just  sufficient  force 
to  secure  close  approximation.  It  is  in  this  manoeuvre  that 
accidents  are  apt  to  occur ; the  halves  of  the  button  may 
jam,  the  ends  of  the  bowel  may  be  twisted  in  bringing  them 
together,  or  the  buttons  may  be  forced  together  too  tightly. 


Fig.  9S.— murphy’s  button  in  latkral  anastomosis. 

Showing  the  niethoil  of  holding  the  button  when  bringing  tlie  two 

halves  together. 


The  mistake  has  occasionally  been  made  of  trying  to  fit 
buttons  of  two  different  sizes  together.  Finally,  a few 
Lembert’s  sutures  may  be  applied,  but  they  are  not 
essential. 

The  time  taken  in  placing  the  sutures  and  button  need 
not  exceed  ten  to  fifteen  minutes,  whereas  any  other  satis- 
factory method  will  take  from  thirty  minutes  to  an  houi. 

Best  Form  of  Intestinal  Sntnie.— In  discussing 
this  question,  operations  on  the  stomach  may  well  be  in- 
cluded with  those  on  the  intestines.  What  holds  good  with 
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regard  to  end-to-end  union  or  lateral  anastomosis  of  in- 
testine applies  equally  to  gastro-jej unostomy,  etc.  The 
chief  point  to  be  considered  is  whether  Murphy’s  button  or 
a double  roio  of  sutures  should  be  employed.  No  other 
mechanical  appliance  than  the  button  has  proved  really 
eS'ective,  Mayo  Robson’s  bobbin  being  merely  an  aid  to 
suturing.  The  bobbin,  however,  may  be  of  decided  use. 


A B 


Fig.  9'J.— muiu’hy’s  button  used  in  enu-to-end  union. 


From  a specimen  placed  in  the  Koyal  College  of  Siu-geons  Museum  by 

Mr.  P.  Furnivall. 

.v,  Sectional  view  of  intestine,  shows  the  button  in  si  in;  b,  External 
view  of  intestine ; the  lateral  projection  is  composed  in  j)art  of  fat 
at  the  mesenteric  border. 

especially  in  certain  cases,  such  as  in  the  closure  of  a fiecal 
fistula. 

It  was  thought  at  one  time  that  the  use  of  Murphy’s 
button,  with  its  very  conspicuous  advantage  of  rapidity  in 
operating,  would  supplant  simple  suturing.  Most  surgeons 
have,  however,  after  trial  of  the  button,  returned  to  the  use 
of  direct  suture. 

The  interrupted  sutures  have  many  advantages.  The 
strain  upon  the  wound  is  distributed  over  many 
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threads.  The  sui-faces  concerned  are  brought  into  very 
accurate  contact.  The  vascular  supply  of  the  margin  of 
the  wound  is  not  interfered  with.  The  sutures  are  easily 
inti’oduced,  and  the  amount  of  sutui'e  material  employed  is 
reduced  to  a minimum.  The  securing  of  these  sutures, 
however,  involves  con.siderable  time  ; and,  unless  they  are’ 
very  closely  placed  togethex’,  there  is  some  risk  of  leakage 
in  the  gaps  between  the  threads. 

Lembert’s  sutui'e  has  stood  the  test  of  time,  and  it  may 
be  safely  said  of  it  that  it  is,  on  the  whole,  the  best  form  of 
suttire  with  which  we  ai-e  acquainted. 
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Resection  op  the  Intestine. 

Under  this  title  are  included  operations  which  concern 
themselves  with  the  removal  of  compai’atively  small  por- 
tions of  either  the  small  or  the  large  intestine. 

Excision  when  applied  to  the  lesser  bOwel  is  termed 
enterectomy,  and  when  carried  out  in  the  colon,  colectomy. 

The  details  of  the  operation  will  be  considered  under 
the  following  headings  : — 

1.  Enterectomy  with  circular  suturing  of  the  divided 

ends. 

2.  Enterectomy  with  the  aid  of  Murphy’s  button. 

3.  Enterectomy  with  the  establishment  of  an 

artificial  anus. 

4.  Methods  of  uniting  segments  of  intestine  of 

unequal  size. 

5.  Colectomy. 

I.  ENTERECTOMY  WITH  CIRCULAR  SUTURING  OF  THE 
DIVIDED  ENDS. 

1 . The  abdomen  having  been  opened,  the  first  step  is  to 
isolate  the  loop  of  intestine  to  be  excised.  This  loop  should 
be  drawn  well  out  of  the  parietal  wound.  Any  adhesions 
which  prevent  it  from  being  well  exposed  and  isolated  must 
be  divided. 

If  any  extravasation  has  taken  place  into  the  abdominal 
cavity,  it  should  be  dealt  with  before  the  resection  is  com- 
menced. 

The  part  to  be  resected  is  placed  ujion  a fiat  sponge, 
and  the  whole  wound  through  which  the  intestine  has  been 
drawn  is  well  and  carefully  packed  all  round  with  gauze 
or  sponges.  It  should  be  impossible  for  any  intestinal 
matter  to  find  its  way  into  the  peritoneal  cavity. 

2.  The  bowel  must  be  occluded  above  and  below  the 
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resection  area.  If  sponges  have  been  well  packed  all  around 
the  coil,  this  precaution  may  sometimes,  and  in  some  special 
cases,  be  dispensed  with. 

Many  clamps  have  been  devised  for  the  present  purpose. 
No  instrument,  however,  is  so  efficient  as  the  fingers  of  an 
intelligent  assistant. 

Of  the  various  clamps  devised,  tliat  introduced  by  Mr. 
Makins  is.  useful.  The  blades  are  covered  with  indiarubber 
tubing,  and  are  long  enough  to  compress  the  whole  width  of 
the  bowel.  They  are  simple,  and  are  easily  applied  and 
removed.  Another  useful  clamp  is  that  known  by  Doyen’s 
or  Hartmann’s  name,  though  it  is  practically  identical  with 
that  introduced  previously  by  Sir  T.<  Smith. 

In  adjusting  clamps  (should  these  instruments  be  used) 
the  upper  clamp  will  be  applied  first.  The  segment  of  bowel 
to  be  excised  will  then  be  gently  emptied  by  passing  the 
fingers  along  it,  and  the  lower  clamp  will  be  fixed  in  posi- 
tion. Little  matter  should  therefore  escape  from  the  isolated 
segment  during  the  division  of  the  coats  of  the  bowel.  Before 
applying  the  sutures,  care  must  be  taken  that  the  bowel 
above  the  resection  area  is  not  greatly  distended.  If  it  be 
so,  the  distension  must  be  relieved,  as  much  gas  and  ftecal 
matter  being  allowed  to  escape  as  will  find  an  exit.  This  is 
best  effected  by  making  an  opening  in  the  centre  of  the  loop 
to  be  excised,  and  allowing  the  intestinal  contents  to  escape 
into  a gutter  of  thin  indiarubber  tissue  which  has  been 
already  pi*epared  and  put  in  position.  This  answers  better 
than  the  method  of  loosening  the  upper  clamp  after  the 
bowel  has  been  excised. 

3.  The  portion  of  diseased  bowel  is  now  excised.  This 
is  effected  with  blunt-pointed  scissoi’s.  The  cut  must  be 
made  about  three-fourths  of  an  inch  beyond  the  margin  of 
the  clamp.  If  it  be  much  nearer,  it  will  be  found  that  the 
clamp  interferes  with  the  movement  of  the  needles  during 
the  passage  of  Lembert’s  suture. 

The  scissors  cut  their  way  from  the  free  border  towards 
the  mesentery ; on  approaching  the  mesentery  care  must 
be  taken  to  save  as  much  of  that  membrane  as  possible. 

Another — and  in  most  instances  a better — method  of 
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ti’eating  the  meseiitei’y  consists  in  excising  a triangular  por- 
tion of  the  membrane  together  with  the  gut  to  be  removed. 
The  base  of  the  triangle  will  be  at  the  intestine,  but  will  be 
narrower  than  the  length  of  bowel  removed.  By  allowing 
the  mesentery  to  overlap  the  divided  ends,  as  it  were,  tlie 
vascular  supply  of  those  segments  is  the  less  interfered  with. 
The  margins  of  the  wounds  in  the  mesentery  are  then  care- 
fully brought  together  by  a continuous  suture. 

4.  The  divided  ends  of  the  bowel  are  now  thoroughly 
well  cleansed,  and  all  soiled  sponges  are  removed  and  re- 
placed by  fresh  ones. 

The  mucous  membrane  may  be  found  to  protrude  con- 
siderably, and  to  appear  to  interfere  with  the  pi’oper  adjust- 
ment of  the  sutures.  On  no  account,  howevei’,  should  any 
portion  of  this  membrane  be  pared  away. 

The  sutures  may  now  be  applied.  If  it  is  intended  to 
introduce  a double  row,  then  the  surgeon  proceeds  at  once 
to  unite  the  margins  of  the  divided  mucous  membrane. 

In  an  operation  like  the  present,  where  time  is  usually 
a matter  of  considerable  importance,  the  inner  row  of  sutures 
may  be  dispensed  with,  or  may  at  least  be  replaced  by  a con- 
tinuous suture,  which  can  be  rapidly  introduced. 

The  surface  sutures  will  be  applied  according  to  Lem- 
bert’s  method,  and  in  the  manner  already  described. 

The  weak  part  of  the  suture  line  will  be  at  the  mesen- 
teric border.  It  is  at  the  line  of  the  attachment  of  this 
membrane  that  the  first  stitches  are  applied.  Use  must  be 
made  of  any  peritoneum  which  has  been  saved  from  the 
mesentery,  and  sufficient  must  be  found  to  serve  as  a cover- 
ing for  the  bare  portion  of  the  bowel.  Not  only  must  the 
muscular  coats  be  well  brought  together  at  this  part,  but 
inturned  flaps  of  peritoneum  covering  that  coat  must  also 
be  brought  into  direct  and  close  contact. 

After  the  mesenteric  border  has  been  dealt  with,  it  is 
most  convenient  to  turn  next  to  the  free  or  opposite  boi’der 
of  the  intestine,  and  to  insert  three  or  four  sutures  there. 

The  surgeon  may  then  introduce  a batch  of  three  or  four 
sutures  upon  the  lateral  parts  of  the  bowel,  at  points  on 
either  side,  midway  between  the  first  two  sets  of  sutures. 
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Finalhy,  the  gaps  between  the  four  isolated  batches  of 
sutures  are  tilled  up,  and  the  union  of  the  divided  ends  is 
completed.  The  clamps  are  now  removed. 

The  surgeon  next  turns  to  the  mesenteiy.  If  a triangular 
portion  has  been  removed,  the  margins  of  the  gap  are  brought 
together  by  several  points  of  suture— or,  better  still,  by  a 
continuous  suture. 

5.  The  bowel  is  well  cleansed,  the  sponges  that  have  held 
the  coil  in  place  are  removed,  and  the  sutured  loop  is  allowed 
to  drop  back  into  the  abdomen.  The  abdominal  wound  is 
then  closed ; and,  unless  distinct  reasons  exist  to  the  con- 
trary, no  drainage  tube  is  introduced. 

The  application  of  the  sutures  is  much  aided  by  the  use 
of  a hone  bobbin.  This  bobbin  is  especially  of  use  in  closing  a 
faical  tistula  and  the  gap  left  by  colotomy.  In  many  of  these 
cases  the  absolute  division  of  the  bowel  into  two  parts  may 
often  be  avoided.  If  the  bowel  has  been  completely  divided, 
the  mucous  membrane  about  the  attached  part  of  the  gut  is 
united.  When  about  half  the  circumference  has  thus  been 
sutured  the  bobbin  may  be  introduced  and  kept  in  place  by 
an  assistant.  The  union  of  the  divided  mucous  membrane 
is  then  completed ; and  tinally  the  outer  coats  are  united  by 
means  of  a closely  placed  series  of  Lembert’s  sutures. 

II. ENTERECTOMY  WITH  MURPHY’s  BUTTON. 

The  method  of  performing  this  has  already  been  de- 
scribed. 

It  should  be  noted  that  in  resection  of  intestine,  and 
still  more  in  gastro-jej unostomy,  the  heavier  part  of  the 
button  should  be  inserted  into  the  lower  segment  of  the 
bowel.  Care  should  be  taken  to  press  the  two  halves 
together  with  just  sufficient  force,  and  not  to  rotate  or 
twist  the  segments  of  bowel  in  bringing  them  together.  It 
is  advisable  to  insert  a few  Lembert’s  sutures,  especially 
towards  the  mesenteric  attachment.  Any  redundant  mucous 
membrane  should  be  cut  off  before  bringuig  the  two  halves 
of  the  button  together.  The  button  is  usually  passed  per 
rectimi  at  the  end  of  two  to  three  weeks  if  the  jDatient  does 
well. 
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III.  — ENTEKECTO.MV  WITH  THE  ESTAULISHMENT  OF  AX 
ARTIFICIAL  ANU.S. 

The  early  steps  of  the  operation  are  as  cleseribed  in 
Section  I.  (pj).  335  et  seq.). 

The  removal  of  a triangular  piece  of  the  mesentery  facili- 
tates the  subsequent  closure  of  the  artificial  anus.  The  gap 
left  in  the  mesentery  should  be  united  by  suture,  as  described. 

After  the  excision  has  been  carried  out,  the  wound  in  the' 
parietes  is  so  far  closed  as  to  leave  only  a gap  through  which 
the  divided  ends  of  the  gut  project.  The  two  sections  of 
bowel — still  clamped — should  be  brought  together  by  their 
mesenteric  borders,  and  are  united  by  a few  points  of  suture. 
If  time  and  the  condition  of  the  patient  allow,  the  union  of 
the  two  ends  may  be  carried  a little  to  either  side  of  the 
mesenteric  border.  The  mucous  membrane  over  the  uniting 
isthmus  should  be  brought  together  by  a simple  continuous 
suture.  This  partial  union  of  the  gut  greatly  facilitates  the 
operation  for  the  subsequent  closure  of  the  fecal  fistula. 

The  lower  end  of  the  divided  bowel  is  now  rapidly  united 
to  the  parietes.  The  margin  of  the  bowel  is  secured  all  round 
to  the  mai’gin  of  the  parietal  wound.  The  serous  covering 
of  the  intestine  must  be  brought  into  contact  with  the  serous 
lining  of  the  abdominal  wall. 

The  main  sutures  may  be  passed  before  the  clamp  is 
removed,  and  may  be  drawn  tight  and  secured  when  the 
clamp  is  withdrawn. 

The  upper  end  of  the  bowel  is  dealt  with  in  the  same 
way.  Every  preparation  must  be  made  for  a rush  of  fiecal 
matter  as  soon  as  the  upper  clamp  is  removed.  The  main 
sutures  will  be  in  place  befoi’e  the  clamp  is  withdrawn.  A 
plug  of  wool  in  the  lumen  of  the  gut  will  very  often  serve  to 
keep  the  wound  dry.  The  intestinal  contents  may  be  received 
upon  a layer  of  oiled  lint,  which  is  frequently  changed.  A 
Paul’s  glass  tube  may  be  used  with  advantage  in  each  end 
of  the  bowel. 

IV. METHODS  OF  UNITING  SEGMENTS  OP  UNEQUAL  SIZE. 

The  bowel  above  the  segment  resected  may  be  much 
dilated,  while  the  tube  below  is  much  contracted.  In  such 
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a case  the  two  parts  to  be  united  may  be  brought  to  more 
nearly  the  same  size  if  the  distension  of  the  upper  part  of 
the  bowel  be  relieved  by  allowing  its  contents  to  escape. 
Moreover,  after  the  excision,  and  before  the  sutures  are 
applied,  the  lower  clamp  may  be  loosened,  and  the  con- 
tracted bowel  gently  stretched  to  the  necessary  size  with 
the  fingers,  after  which  the  clamp  may  be  reapplied. 

In  actual  practice,  however,  these  measures  are  usually 
not  called  for.  If  the  bowel  about  the  part  to  be  removed 
be  greatly  dilated,  and  the  bowel  below  be  greatly  con- 
tracted, there  must  have  been  a severe  grade  of  intestinal 
obstruction,  and  in  such  a condition  the  enterectomy  should 
be  concluded  by  establishing  an  artificial  anus. 

When,  however,  the  ctecum  has  been  excised,  and  the 
ileum  has  to  be  united  to  the  colon,  one  or  other  of  the 
following  measures  may  be  adopted : — 

1.  Welir’s  Method. — The  end  of  the  narrower  part 
of  the  bowel  is  not  divided  transversely,  but  is  cut 
obliquely.  The  obliquity  must  be  such  that  the  oblong 
opening  whicli  results  shall  correspond  to  the  lumen  of  the 
other  end  of  the  bowel.  This  unequal  division  of  the 
intestine  must  always  be  made  at  the  expense  of  the  convex 
or  free  margin  of  the  gut.  It  has  the  drawback  of  pro- 
ducing a bend  or  kink  of  the  intestine. 

2.  Biili'otli’s  Metlio<l.— This  is  known  as  lateral 
implantation.  Assuming  that  the  csecum  has  been  excised, 
the  end  of  the  colon  is  closed  by  sutures.  This  is  eflfected 
by  invaginating  the  free  margins  of  the  divided  gut,  so 
that  the  ^serous  coats  are  brought  into  close  contact.  The 
parts  are  united  by  sutures,  preferably  by  a double  row. 

A slit  is  now  made  in  the  wall  of  the  closed  colon.  This 
slit  is  vertical — i.e.  in  the  long  axis  of  the  colon — is  placed 
upon  that  margin  of  the  gut  which  is  opposite  to  the 
attachment  of  the  mesocolon,  and  is  situate  about  two 
inches  from  the  closed  end.  The  size  of  the  slit 
will  correspond  to  the  size  of  the  divided  end  of  the 
ileum. 

The  end  of  the  ileum  is  implanted  in  the  slit,  and  is 
secured  there  by  very  careful  suturing. 
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V. — COLECTOMY. 

The  operation  for  resecting  portions  of  the  colon  difl'ers 
in  no  essential  particular  from  that  applied  to  the  small 
intestine. 

After  the  diseased  segment  has  been  removed,  the  two 
divided  ends  of  the  intestine  may  be  brought  together  and 
united  by  sutures,  or ' any  attempt  at  immediate  union 
may  be  abandoned,  and  an  artificial  anus  be  established. 
In  colectomy  the  latter  procedure  is  more  frequently 
. carried  out  than  is  the  case  when  the  small  intestine  is 
dealt  with. 

An  artificial  anus  may  be  established  as  a temporary 
measure,  and  may  be  followed  by  an  attempt  to  close  the 
opening  at  a later  period  by  a second  operation.  In  such 
a case  the  two  ends  of  the  divided  colon  are  brought  close 
together,  and  may  even  be  united  partially  by  a few 
sutures  applied  upon  the  deep  or  attached  aspect  of  the  gut. 

If,  on  the  other  hand,  it  be  intended  that  the  artificial 
anus  should  be  permanent,  then  it  is  well  to  close  the 
opening  in  the  distal  .segment  of  the  bowel.  This  especially 
applies  to  resections  carried  out  low  down  in  the  colon. 

In  closing  the  distal  end  it  is  well  to  turn  in  the  edges 
a little,  and  to  bring  the  serous  coats  of  the  bowel  together 
so  far  as  is  possible. 

The  best  position  for  the  incision  in  the  parietes  offers 
.some  difficulties.  The  most  practical  rule  is  that  which 
would  direct  the  incision  to  be  made  immediately  over  the 
tumour  when  a tumour  exists. 

In  any  case  of  doubt  a small  exploratory  incision  should 
be  made  in  the  median  line,  and  this  may  be  followed  if 
necessaiy  by  a second  inci.sion  directly  over  the  seat  of  the 
disease. 

The  hone  bobbin  will  be  found  to  be  of  much  use  in  the 
suturing  of  the  large  intestine  after  resection.  Mnrphys 
bntion  is  also  of  great  use  in  dealing  with  the  colon,  as  it  is 
readily  and  certainly  discharged.  It  is  in  connection  with 
the  colon,  indeed,  that  Murphy’s  button  will  be  found  to  be 
the  most  iiseful. 
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Intestinal  Anastomosis. 

• 

By  intestinal  anastomosis  is  understood  the  establishment 
of  a permanent  fistulous  communication  between  the  in- 
testine above  and  the  intestine  below  the  seat  of  some  more 
or  less  permanent  obstruction. 

1.  Lateral  Aiiastoiiiosi!^  by  Suturing. — The  two 
pieces  of  intestine  which  it  is  intended  to  join  together 
are  drawn  out  of  the  abdominal  wound  and  supported  by 
warm  sterilised  compresses  or  flat  sponges.  The  contents 
are  expelled  by  gentle  pressure,  and  clamps  applied  above 
and  below  the  site  of  anastomosis.  Smith’s  or  Hartmann’s 
clamps  will  be  found  convenient.  The  free  surfaces  of 
either  piece  of  intestine  are  turned  towards  each  other,  and  it 
is  ascertained  that  they  can  be  easily  made  to  lie  in  con- 
tact, and  that  the  clamps  do  not  interfere  with  this.  On 
the  convex  surface  of  each  intestinal  loop  a continuous 
suture  of  fine  silk,  which  traverses  the  coats  down  to  the 
submucous  layer,  is  passed,  and  tied  at  either  end.  The 
suture  follows  the  axis  of  the  intestine.  Just  in  front  of 
this  the  intestine  is  opened  for  from  one  and  a half  to  two 
inches  by  a longitudinal  incision  made  with  a tenotomy 
knife  or  fine  scalpel,  and  enlarged  with  fine  scissors.  Any 
fluid  contents  which  have  remained  after  clamping  are 
wiped  away.  A continuous  suture — fastened  off  at  short 
intervals  by  knots — is  then  carried  through  the  whole 
thickness  of  the  circumference  of  the  wound  on  either  side. 
Finally,  a continuous  suture  is  passed  through  the  outer 
coats  of  the  intestine  in  front  of  the  anastomotic  opening. 
The  clamps  are  removed  as  soon  as  possible,  a few  Lembert’s 
stitches  applied  wherever  it  seems  advisable,  and  the  loops 
returned  into  the  abdomen  after  gentle  cleansing. 
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2.  Lateral  Anastomosis  with  Mayo  Kobsoii’s 

Bobbin. — The  only  difference  between  this  method  and 
that  just  described  is  the  following  : After  the  posterior 
continuous  suture  has  been  made,  the  intestine  opened,  and 
the  second  suture  carried  half-way  round  the  opening,  a 
decalcified  bone  bobbin  is  insei’ted,  and  the  suturing  con- 
tinued in  double  row  in  front  of  the  bobbin.  The  use  of 
the  latter  is  supposed  to  render  the  operation  quicker  and 
the  suturing  easier.  As  already  noted,  it  is  probable  that 
the  bone  bobbin  remains  in  place  only  a few  hours,  as  the 
digestive  juices  cause  it  to  be  rapidly  absorbed. 

3.  Lateral  Anastomosis  with  Murphy’s  Button. 
— This  is  the  quickest  method  but  the  least  trustworthy, 
as  it  depends  on  a slough  being  formed,  and  involves  a 
hea^'y  metal  body  being  left  in  the  intestine,  which  may 
easily  give  trouble  later.  It  is,  however,  so  simple  that  it 
can  be  effected  in  a few  minutes,  and  no  detailed  descri[)- 
tion  is  required  beyond  that  alread}'  given  (page  330). 

Murphy’s  button  is  best  suited,  and  is  indeed  well 
suited,  for  anastomosis  involving  the  colon. 
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Enterotomy. 

The  term  enterotomy  is  applied  to  an  operation  which  is 
carried  out  in  cases  of  intestinal  obstruction,  and  which 
consists  in  opening  the  distended  bowel  above  the  seat  of  the 
occlusion  and  allowing  its  contents  to  escape.  This  involves, 
of  course,  an  abdominal  section. 

The  procedure  is  sometimes  known  as  “Helaton’s  opera- 
tion.” It  is  assumed  that  the  loop  of  bowel  which  is  opened 
will  belong  to  the  small  intestine,  and  in  the  majority  of 
instances  this  proves  to  be  the  case.  It  has  always  been 
considered  a feature  of  the  operation  that,  after  the 
abdomen  has  been  opened,  the  most  convenient  distended 
coil  which  presents  should  be  incised  and  a fsecal  fi.stula 
forthwith  established.  It  will  be  obvious  that  the  term 
enterostomy  would  moi’e  precisely  represent  this  operation 
than  the  term  enterotomy,  which  woi;ld  imply  the  mere 
cutting  into  the  bowel,  as  in  the  removal  of  an  impacted 
gall-stone. 

Tlie  Operation.  — The  abdomen  is  opened  in  the 
riglit  iliac  region — if  Helaton’s  method  be  strictly  followed 
— by  an  incision  parallel  to  and  a little  above  the  outer 
part  of  Poupart’s  ligament. 

The  incision  is  placed  to  the  outer  side  of  the  epigastric 
artery,  and  its  length  must  depend  upon  the  thickness  of 
the  parietes.  One  inch  and  a half  and  three  inches  will 
represent  the  extremes.  French  surgeons  advise  a cut  of 
7 cm.  (2f  inches). 

As  soon  as  the  abdomen  is  opened,  the  first  distended 
coil  of  intestine  that  presents  is  seized  and  drawn  into  the 
wound.  It  will  probably  belong  to  the  lower  ileum. 

The  convex  part  of  the  distended  knuckle  is  drawn  well 
into  the  parietal  wound,  but  the  convex  or  free  border 
should  alone  project. 
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The  gut  should  not  be  twisted  from  its  natural  position 
— that  is  to  say,  the  spontaneous  direction  it  has  assumed 
should  be  preserved. 

Tlie  wound  in  the  abdominal  parietes  is  now  partly 
closed  by  means  of  silkworm-gut  sutures  which  are  intro- 
duced at  the  two  extremities  of  the  wound. 

The  bowel  will  occupy  the  centre  of  the  wound,  and  a 
sufficient  number  of  sutures  (two  probably  on  either  side) 
must  be  introduced  to  fix  the  gut  in  place  by  the  mere 
narrowing  of  the  parietal  incision. 

The  sutures  must  include  all  the  tissues  forming  the 
parietes,  together  with  the  peritoneum. 

The  latter  membrane  should  be  brought  as  near  to  the 
cut  margin  of  the  skin  as  is  possible. 

It  will  be  found  that  a curved  Hagedorn’s  needle  of  large 
size  is  the  most  convenient  for  mtroducing  the  sutures. 

The  wall  of  the  bowel  is  now  rapidly  stitched  to  the 
margin  of  the  skin,  which  tightly  surrounds  it  on  all  sides. 
Very  fine  silk,  passed  by  means  of  a small  curved  needle 
held  in  a holder,  is  best  adapted  for  this  purpose.  The 
stitches  should  involve  the  skin  and  the  serous  and 
muscular  coats  of  the  bowel.  Care  should  be  taken  not 
to  open  the  actual  lumen  of  the  gut  with  the  needle. 
In  cases  of  great  distension  this  is  not  easy.  To  save  time, 
two  operators  may  be  engaged  simultaneously  upon  this 
stage  of  the  procedure. 

A Paul’s  glass-tube  of  small  calibre  is  now  taken  ujd 
and  the  diameter  mentally  marked  on  the  intestine.  A 
purse-string  suture  is  then  made  to  circumscribe,the  area  to 
be  incised,  both  ends  of  the  suture  being  left  long.  With  a 
tenotome  or  fine  scalpel  the  intestine  is  opened  within  the 
area,  one  edge  of  the  wound  held  aside  with  tine  forceps, 
and  tlie  tube  introduced.  The  suture  is  now  tied  firmly 
round  tlie  groove  in  the  tube  ; the  latter  is  packed  round 
with  sterilised  gauze,  the  distal  end  of  the  tube  being 
provided  with  a long  and  thin  rubber  tube  along  which  the 
contents  as  they  escape  can  be  conveyed  into  a receptacle 
containing  a disinfectant.  A large  dressing  of  cotton-wool 
held  in  place  by  a bandage  completes  the  operation.  The 
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glass  tube  comes  away,  as  a rule,  in  five  clays.  As  the  con- 
tents of  the  small  intestines  are  comparatively  fluid,  the  Paul’s 
tube  need  not  be  so  large  as  that  employed  in  colotomy. 

Supposing  that  a Paul’s  tube  is  not  at  hand,  the  following 
procedure  is  employed  : — 

The  gut  is  opened  by  a small  puncture.  This  should  be 
effected  with  a scalpel,  and  not  with  a trocar. 

Before  the  incision  is  made,  the  united  parts  of  the 
parietal  wound  should  be  buried  in  iodoform,  and  the 
contents  of  the  bowel  should  be  allowed  to  escape  upon  a 
sheet  of  lint  well  covered  with  vaseline. 

The  small  sutures  that  connect  the  gut  wall  with  the 
skin  are  for  the  purpose  of  shutting  oflfthe  peritoneal  cavity. 
They  will  not  suffice  probably  to  hold  the  intestine  safely  in 
position. 

To  effect  this  latter  object  two  lateral  sutures  of 
silkworm  gut  should  be  introduced,  and  should  transfix 
the  whole  thickness  of  the  intestinal  wall  except  the  actual 
mucous  membrane,  and  take  a firm  hold  of  the  integuments. 

These  sutures  should  be  passed  from  without  inwards, 
i.e.  from  the  skin  towards  the  gut.  If  passed  in  the  oppo- 
site direction,  they  might  carry  faecal  matter  into  the  tissues. 

The  opening  into  the  bowel  should  always  be  small,  and 
should  be  upon  the  free  or  convex  border. 

The  smaller  the  knuckle  of  intestine  bi'ought  into  the 
wound,  and  the  smaller  the  fistula,  the  easier  will  be  any  sub- 
sequent operation  for  the  closure  of  the  artificial  opening. 

The  operation  as  above  described  can  be  carried  out  in 
a remarkably  short  space  of  time,  and  with  the  least  possible 
amount  of  disturbance  of  important  structures. 

After  the  gut  has  been  incised,  there  should  be  no 
squeezing  of  the  abdomen,  and  no  attempt  to  wash  out  the 
lumen  of  the  bowel.  The  distended  tube  should  be  left  to 
empty  itself  in  its  own  way,  and  the  less  the  process  is 
interfered  with  the  better. 

A light  dressing  of  absorbent  wool,  which  may  need  to  be 
changed  at  first  every  few  minutes,  is  all  that  is  needed. 

The  skin  around  the  opening  should  be  frequently  dried, 
and  then  covered  with  vaseline. 
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OOLOTOMY. 

By  colotoluy  is  understood  the  operation  of  establishing  an 
artificial  anus  in  the  colon.  This  may  be  either  temporary 
or  permanent. 

Colotomy  is  carried  out  for  the  relief  of  obstruction  in  the 
colon  of  various  kinds,  and  is  most  frequently  employed  in 
cases  of  cancer  of  the  rectum.  It  is  performed  also  as  a 
palliative  measure  in  some  examples  of  cancer  of  that  part 
in  which  no  obstruction  exists. 

Lumbar  colotomy  implies  the  opening  of  the  ascending 
or  descending  colon  through  the  loin  without  wounding  the 
peritoneum.  This  is  known  also  as  the  extraj^eritoneal 
operation,  as  posterior  colotomy,  or  the  operation  of 
Amussat  and  Oallisen.  The  idea  of  the  operation — which 
belongs  to  the  pre-antiseptic  days — is  to  open  the  colon 
without  wounding  the  peritoneum.  The  method  is  now 
almost  obsolete. 

higuinal  colotomy  implies  the  opening  of  the  sigmoid 
Hexure,  or  the  caecum,  through  an  incision  in  the  iliac 
region  which  involves  the  peritoneal  cavity.  TLis  is  known 
as  the  intraperitoneal  operation,  as  anterior  colotomy,  as 
Littre's  operation,  as  laparo-colotomy,  and  as  inguinal 
colotomy. 

Lumbar  colotomy  has  been  almost  entirely  abandoned 
in  favour  of  the  inguinal  operation.  Indeed,  a colotomy  in 
the  loin  has  become  a very  rai’e  operation. 

LUMBAE  COLOTOJIY. 

liistruiiieiits  required. — Scalpels  ; straight  and 
curved  scissors  ; dissecting,  toothed,  and  Wells’s  forceps  ; 
broad  rectangular  retractors ; Hagedorn’s  needles,  of 
various  sizes,  and  needle-holders ; blunt  hooks ; sutures 
and  ligatures. 


348 


SURGICAL  OPERATIONS. 


[past  VIII. 


Position. — The  patient  should  lie  upon  the  sound  side 
and  close  to  the  edge  of  the  table.  A small  hard  pillow  or 
sandbag  is  placed  under  the  opposite  loin,  so  that  the  region 
to  be  operated  upon  may  be  brought  well  into  view,  and 
the  space  between  the  crest  of  the  ilium  and  the  last  rib  be 
extended  to  the  utmost  (Fig.  100).  In  very  corpulent  sub- 


Fig.  100.— THE  INCISION  IN  LUMBAR  COLOTOMY. 
(The  quadratus  lumborum  muscle  is  exposed.) 


jects,  and  in  cases  in  which  there  is  considerable  distension 
of  the  abdomen,  this  pillow  may  be  dispensed  with.  The 
surgeon  stands  upon  the  side  to  be  operated  upon ; the  chief 
assistant  is  facing  him,  and  upon  the  opposite  side  of  the 
table.  He  attends  to  the  sponging,  and  assists  in  holding 
the  gut  when  it  has  been  secured.  An  assistant  may  stand 
upon  either  side  of  the  operator,  and  may  attend  to  the 
retraction  of  the  wound. 

Fii'st  Stnge. — The  incision  should  be  from  three  to 
three  and  a half  inches  in  length.  It  is  placed  obliquely, 
midway  between  the  last  rib  and  the  iliac  crest.  Its  centre 
should  correspond  to  the  centre  of  the  line  marking  the 
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site  of  the  bowel  (Fig.  100).  It  will  b‘e  about  parallel 
to  the  last  rib,  or  will  follow  a line  drawn  from  tbe 
anterior  superior  spine  to  the  angle  between  the  twelfth 
rib  and  the  mass  of  the  erector  spinas  muscle. 

The  length  of  the  incision  will  be  mainly  influenced  by 
the  thickness  of  the  tissues,  and  this  for  the  most  part 
will  depend  upon  the  degree  of  corpulency.  The  tendency 
is  rather  to  make  the  inci.sion  too  long. 

After  the  skin  and  superflcial  structures  have  been 
divided,  the  external  oblique  and  latissimus  dorsi  muscles 
will  be  exposed.  The  flbres  of  these  muscles  are  in  this 
situation  vertical.  They  should  be  divided  by  a single  clean 
cut  through  the  whole  length  of  the  incision. 

The  layer  of  the  internal  oblique  will  next  come  into 
view.  The  fibres  are  found  running  somewhat  obliquely 
upwards  and  forwards.  This  muscle  is  also  cleanly  divided 
through  the  whole  length  of  the  original  wound.  In  the 
posterior  part  of  the  wound  the  fascia  lumborum  will 
probably  come  into  view. 

Tliere  are  now  exposed  a few  of  the  hinderraost  fibres  of 
the  ti’ansversalis  muscle,  which  are  nearly  transverse  in 
direction,  and  the  fascia  lumborum.  If  the  incision  has  been 
made  as  described,  the  actual  amount  of  muscle  tissue  ex- 
posed in  the  depths  of  the  wound  will  be  slight. 

The  muscle  and  the  fascia  are  now  divided  to  the  full 
length  of  the  wound.  Before  this  division  is  made  it 
will  probably  be  noted  that  the  twelfth  dorsal  nerve,  accom- 
panied by  the  abdominal  branch  of  a lumbar  artery,  is 
cros.sing  the  area  of  tlie  operation.  It  is  as  Avell  to  avoid 
cutting  the  little  artery. 

In  the  posterior  part  of  the  incision  the  clear  anterior 
border  of  the  quadratus  lumborum  will  be  seen  (Fig.  100). 
The  fibres  of  that  muscle  seldom,  if  ever,  need  to  be  divided. 
Broad  rectangular  retractors  will  be  found  very  useful  at 
this  stage  of  the  operation. 

A little  fat  may  now  dome  into  view,  and  be  mistaken 
for  the  subperitoneal  tissue".  It  is  the  fat  beneath  the 
tran.sversalis  fascia. 

This  fascia  must  be  sought  for  and  demonstrated,  and 
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cleanly  divided  to  the  full  length  of  the  wound.  It  is  well 
to  commence  the  division  close  to  the  anterior  border  of  the 
quadratus  lumbornm. 

The  subperitoneal  fat  is  now  reached,  and  the  first  stage 
of  the  operation  is  completed. 

No  director  is  needed,  and  in  no  operation  is  that 
dangerous  weapommore  out  of  place. 

The  parts  should  not  be  divided  Avith  scissors.  All  that 
is  needed  is  a scalpel  and  a pair  of  dissecting  forceps. 

The  operator  will  seldom  be  delayed  by  the  need  of 
applying  pressure  forceps  to  a bleeding  point. 

The  chief  error  in  this  stage  of  the  operation  is  due  to 
the  ignoring  of  the  transversalis  fascia  and  the  failure  to 
completely  divide  that  structure. 

Second  Stage. — The  gut  is  now  sought  for.  When 
great  distension  of  the  abdomen  exists,  the  colon  very  fre- 
quently bulges  at  once  into  the  wound  as  soon  as  the  tissues 
around  it  have  been  freed  by  the  finger. 

Failing  such  an  appearance,  the  forefinger  is  introduced 
into  the  subperitoneal  tissue  and  the  colon  is  sought  for. 
The  finger  folloAvs  the  anterior  surface  of  the  quadratus 
lumborum,  and  seeks  for  the  angle  which  exists  betw'een 
this  muscle  and  the  psoas. 

It  is  towards  this  angle  that  the  non  peritoneal  surface 
of  the  colon  faces  in  cases  where  no  mesocolon  exists.  In 
seeking  for  this  part  the  lower  end  of  the  kidney  will  be 
felt,  and  it  must  be  remembei’ed  that  the  bowel  lies  on  a 
plane  anterior  to  it. 

It  is  essential  that  the  subperitoneal  fat  be  well  opened 
up  with  the  examining  finger  or  fingers.  The  exposure  of 
the  non-distended  bowel  is  impossible  unless  this  be  done. 

In  corpulent  subjects  an  immense  thickness  of  tissue 
will  have  to  be  ploughed  through  before  the  colon  is 
reached. 

The  bowel  may  perhaps  be  recognised  in  the  depths 
of  the  wound  by  the  thickness  of  its  coats  or  by  the 
presence  of  a scybalous  mass.  In  such  case  it  should  be 
gently  freed  and  drawn  into  the  more  superficial  part  of 
the  wound  for  examination. 
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The  surgeon  must  be  convinced  that  his  fingers  are 
behind  the  peritoneum — which  he  is,  indeed,  separating 
from  the  posterior  parietes — and  that  the  subperitoneal  fat 
has  been  fully  opened  up. 

Assuming  that  the  colon  has  not  yet  been  discovered, 
the  curved  forefinger  should  be  placed  in  the  angle  between 
the  psoas  and  quadratus  lumborum  muscles,  and  the  patient 
should  then  be  rolled  over  almost  upon  the  side  operated 
upon.  The  bowel  that  falls  into  the  finger  cannot  well  be 
other  than  the  colon. 

Failing  the  rolling  over  of  the  body,  the  assistant  who 
faces  the  surgeon  may  press  upon  the  anterior  abdominal 
parietes  so  as  to  force  the  intestines  towards  the  loin. 

The  surest  guide  to  the  non-distended  colon  is  the 
feeling  which  is  communicated  when  its  coats  are  picked  up 
between  the  forefinger  and  the  thumb. 

The  gut,  when  brought  into  view,  may  be  identified  by 
the  thickness  of  its  coats,  by  its  non-peri toneal  surface, 
and  possibly  by  the  existence  of  a longitudinal  band. 

The  band  which  comes  into  view  is  that  known  as  the 
posterior.  The  bands  of  the  large  intestine  are  well  seen  in 
the  ascending  colon,  but  are  less  clearly  marked  in  the 
descending  segment  of  gut,  the  longitudinal  layer  of  muscle 
becoming  more  evenly  spread  over  the  colon  as  the  I'ectum 
is  approached.  The  colon  can  be  recognised  by  many 
means,  without  wasting  time  over  a search  for  the  pos- 
terior longitudinal  band. 

The  sacculi  of  the  colon  cannot  be  demonstrated,  as  a 
rule,  through  a lumbar  colotomy  wound.  They  are  value- 
less as  a means  of  identification. 

The  appendices  epiploicae  can  only  be  seen  when  the 
peritoneum  has  been  opened,  and  when  the  colon  has  been 
drawn  through  the  rent. 

In  the  search  for  the  bowel  great  service  is  rendered  by 
good  broad  I’ectangular  retractors  and  a good  light. 

When  a distinct  mesocolon  exists,  and  the  colon  is 
empty,  the  peritoneal  cavity  must  of  necessity  be  opened  up 
and  a loop  of  the  intestine  drawn  throxigh. 

If,  however,  the  mesocolon  can  be  identified — and  on  the 
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left  side  a branch  of  the  inferior  mesenteric  artery  may 
indicate  it — the  separation  of  its  two  layers  is  not  as  a rule 
difficult. 

If  the  peritoneum  has  been  opened,  it  is  of  little  use  to 
waste  time  in  attempting  to  sew  up  the  rent,  as  advised  by 
some.  In  the  deep  wounds  which  are  inevitable  in  corpu- 
lent subjects  the  closure  of  the  gap  in  the  membrane  may 
be  almost  impossible.  The  rent  made  will  most  probably  be 
large  and  irregular,  and  may  be  internal  to  the  bowel. 

Tliird  sisijfe. — The  bowel  is  fixed  in  position  and 
opened.  If  the  colon  do  not  come  readily  into  the  wound, 
or  if  there  be  difficulty  in  retaining  it,  its  walls  should  be 
seized  in  a vertical  direction  by  long  pressure  forceps.  No 
more  of  the  coat  of  the  bowel  should  be  picked  up  in  the 
forceps  than  is  required  to  give  a hold  for  the  instrument. 
It  i.s  in  the  part  so  held  that  the  future  opening  may  be 
made. 

It  is  needless  to  observe  that  the  opening  must  be  made 
in  the  non-peritoneal  segment  of  the  bowel,  and  therefore 
upon  its  posterior  surface. 

Gentle  pressure  exercised  upon  the  front  of  the  abdomen 
will  help  to  keep  the  gut  in  position.  The  more  completely 
the  subperitoneal  tissue  has  been  opened  up,  the  more  easily 
can  the  bowel  be  brought  into  view.  The  bowel  should  be 
merely  drawn  to  the  level  of  the  skin.  It  should  not  be 
dragged  out  as  a loop  or  even  as  a knuckle. 

By  means  of  a large  curved  needle  the  two  extremities 
of  the  parietal  wound  are  now  closed  by  sutures.  Silkworm 
gut  should  be  employed,  and  the  needles  should  be  passed 
very  deeply,  so  as  to  include  all  the  divided  structures  down 
to  the  fascia  lumborum. 

Probably  two  such  deep  sutures  on  either  side  of  the 
centre  of  the  wound  will  be  sufficient. 

They  should  all  be  passed  before  any  are  tied.  When 
they  are  tied,  the  skin  should  very  closely  embrace  the  small 
riome  of  protruding  bowel  which,  still  held  by  the  forceps, 
presents  in  the  centre  of  the  incision. 

As  the  edges  of  the  wound,  at  its  lateral  extremities,  are 
beins  brousht  together,  the  bowel  should  be  drawn  a little 
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upon  by  means  of  forceps,  with  the  result  that  tlie  skin  and 
the  bowel  wall  are  brought  into  close  contact. 

B}"  means  of  a small  curved  Hagedorn’s  needle,  the  skin 
is  in  the  next  place  united  all  round  to  the  intestine  by 
many  points  of  suture.  The  needle  should  only  concern  the 
skin  on  the  one  hand  and  the  muscular  coat  of  the  bowel  on 
the  other.  The  lumen  of  the  gut  should  on  no  account  be 
penetrated.  Fine  silk  may  be  used  for  this  purpose. 

If  this  be  well  done,  it  is  quite  impossible  for  any  faecal 
matter  to  find  its  way  into  the  de[)ths  of  the  wound  ; and 
should  there  be  a rent  in  the  peritoneum,  it  will  at  least  be 
etficiently  shut  off' from  communication  with  the  surface. 

The  part  is  well  dusted  with  iodoform.  The  hard  pillow 
is  removed,  and  the  patient’s  body  is  a little  inclined  over 
to  the  affected  side.  A piece  .of  lint  well  smeared  with 
vaseline  is  at  hand  to  form  a surface  over  which  the  escaping 
faecal  matter  may  run. 

Finally,  the  forceps  are  removea  from  the  gut,  and  an 
opening  is  made  into  the  bowel  by  means  of  a small  scalpel. 
The  opening  is  quite  large  enough  if  it  will  admit  the  point 
of  the  little  finger.  The  amount  of  flatus  and  faeces  that 
escapes  varies  remarkably. 

By  means  of  a curved  Hagedorn’s  needle  of  medium 
size,,  or  a curved  needle  in  a handle,  the  final  sutures  are 
introduced.  They  concern  the  whole  thickness  of  the 
coats  of  the  bowel  on  the  one  hand,  and  the  skin  on  the 
other.  Silkworm  gut  should  be  the  material  employed. 

The  needle  is  introduced  tlu’ough  the  skin,  and  its  point 
is  made  to  appear  in  the  interior  of  the  bowel.  A fresh 
needle  and  a fresh  thread  are  employed  for  each  suture.  If 
the  sutui’e  be  passed  in  the  opposite  direction — i.e.,  from  the 
mucous  membrane  to  the  skin — a faecal  seton  is  practically 
drawn  through  the  tissues. 

Silk  should  not  be  employed,  as  it  favours  the  passage  of 
intestinal  fluid  along  its  fibres  by  capillaiy  attraction.  Of 
all  ligature  materials,  it  is  the  one  least  well  suited  for  the 
present  j^urpose. 

In  securing  the  bowel,  it  is  well  to  avoid  too  many 
stitches,  too  large  needles,  and  too  thick  suture  mateidal. 

31 


354 


SURGICAL  OPERATIONS. 


[part  VIII. 


It  is  well  also  that  the  opening  into  the  colon  should  be, 
at  first  at  least,  quite  small. 


INGUINAL  COLOTO.MY. 

Ihis  operation  lias  been  rendered  easier  and  more  simple 
of  late  years,  and  the  introduction  of  Paul’s  tubes  has  made 
immediate  opening  of  the  bowel  a safe  proceeding.  Inguinal 
colotomy  has  almost  entirely  supplanted  the  lumbar 
operation,  and  is  the  operation  to  be  chosen  whenever  the 
large  intestine  i-equires  to  be  opened,  provided  that  the 
obstruction  is  below  the  upper  part  of  the  sigmoid  flexure. 

Instriiiiieiits  required.  — Scalpels  and  blunt- 
pointed  bistoury  ; scissors  j fine-pointed  forceps ; several 
Wells’s  forceps;  blunt  hooks  ; retractors;  straight  and  curved 
u'mdles ; needle  holders  ; silk  sutures,  etc.  Sometimes  a 
wooden,  ivory,  or  glass  rod  is  emjiloyed  for  fixing  the 
intestinal  loop  outside  the  wound.  A strip  of  gauze  will 
serve  the  same  purpose. 

Tlie  Operation.-  The  chief  points  to  be  remembered 
are  : (1)  To  make  as  short  an  incision  through  the  muscular 
wall  of  the  abdomen  as  possible ; (2)  to  open  the  highest 
part  of  the  sigmoid  flexure  that  can  be  drawn  into  the 
wound  without  undue  tension  ; (3)  to  ensure  an  eflicient 
spur  being  made  out  of  the  posterior  wall  of  intestine. 

By  these  means  fmees  are  prevented  from  passing  on 
into  the  rectum,  prolapse  of  the  intestinal  wall  is  to  a great 
extent  avoided,  and  a certain  amount  of  control  over  the 
artificial  anus  is  obtained. 

The  exact  position  of  the  wound  is  not  of  great  im- 
portance. A convenient  guide  is  a line  drawn  between  the 
umbilicus  and  the  anterior  superior  spine  on  the  left  side  ; 
at  a distance  from  the  latter  point  of  about  one  and  a half 
inches  a wound  rather  more  than. two  inches  long  is  made, 
crossing  this  line  downwards  and  inwards.  Or  the  incision 
may  be  made  parallel  to  the  outer  third  of  Pouparb’s 
ligament,  and  from  half  to  one  inch  above  it. 

The  external  oblique  aponeurosis  being  divided  to  the 
extent  of  two  inches,  the  internal  oblique  and  the  trans- 
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versalis  are  cut  tlirougli  to  a less  extent,  dissociation  of 
their  fibres  being  also  employed.  It  is  convenient  to  catch 
each  muscle  as  it  is  divided  by  Wells’s  forceps,  which  act  as 
retractors.  The  transversalis  fascia,  subperitoneal  fat,  and 
peritoneum  are  then  cut  through.  The  forceps  are  then 
transferred  to  the  cut  edges  of  the  peritoneum,  and  the 
surgeon  proceeds  to  find  the  sigmoid  flexure.  It  often 
happens  that  the  first  loop  to  present  is  small  intestine. 
In  this  case  it  should  be  ptished  inwards.  The  great 
omentum  should  be  treated  in  the  same  way.  The  operator, 
working  across  the  iliac  fossa,  recognises  the  sigmoid  by  its 
Ijeing  bound  to  the  former  by  its  mesocolon,  and  draws  the 
loop  into  the  wound.  Confirmation  of  its  nature  is  obtained 
l>y  seeing  the  longitudinal  bands  and  apjiendices  epiploicye. 

The  loop  must  be  drawn  forwards  into  the  wound,  so 
that  the  whole  circumfer-ence  of  the  gut  lies  outside  the 
peritoneum.  This  is  nearly  always  2-)racticable,  unless  the 
mesosigmoid  be  abnormally  shoi’t.  The  loop  should  be 
followed  inwards  until  the  highest  convenient  part  is  secured, 
the  rest  being  returned  into  the  abdomen. 

The  next  step  is  to  fix  the  loop  in  position.  This  may 
be  effected  in  one  of  two  ways.  The  simpler  consists  in 
pas.sing  a wooden  or  ivory  rod,  three  or  four  inches  long, 
through  the  mesosigmoid  from  side  to  side ; the  rod  then 
lests  on  the  abdominal  wall  and  prevents  the  intestine 
from  being  retracted. 

The  other  method,  which  is  perhaps  the  better  one, 
consists  in  jiassing  a mattress  suture  of  silk  through  the 
muscular  edge  on  one  side,  then  through  the  mesentery, 
the  other  muscular  edge,  and  back  again.  The  suture  is 
then  tied.  Whichever  method  be  employed,  two  sutures 
should  be  inserted  to  secure  the  sero-muscular  coats  of  the 
bowel  to  the  skin  at  either  end  of  the  wound.  Cai'e 
should  be  taken  to  replace  any  piece  of  omentum  that 
may  protrude,  and  the  stitches  Just  mentioned  will  tend 
to  the  avoidance  of  this  accident  when  the  patient  strauis 
or  vomits  after  coming  round  from  the  aniesthetic. 

The  surgeon  now  decides  whether  or  not  to  open  the 
intestine  at  once.  (1)  If  there  has  been  no  distension  of 
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the  abdomen  before  the  operation,  the  opening  may  be  de- 
ferred for  three  or  four  days.  In  that  case  soft  sterile 
gauze  is  packed  round  and  over  tlie  protruding  loop,  and  a 
pad  of  cotton-wool  kept  in  position  outside  this  by  a 
bandage  or  binder.  A moderate  dose  of  morphia  or  an 
opiate  should  be  given  the  same  evening  if  there  is  pain  or 
restlessness.  At  the  end  of  three  or  more  days  the  intestine 
will  adhere  firmly  to  the  wound  and  may  be  opened  without 


Fig.  101.— Paul’s  tube  for  colotomy  or  exterotomy 
(about  half-size). 

The  tube  is  made  in  three  sizes.  Tlie  commencement  of  the  rubber  tube 
is  shown  tied  to  the  glass  one  by  a silk  thread. 


giving  an  ansesthetic.  The  rod  or  gauze  which  supports 
tlie  loop  should  be  removed.  The  opening  is  best  made 
with  scissors.  If  redundant  intestinal  wall  be  cut  away, 
the  arteries  bleed  freely,  and  should  be  clamped  with 
forceps  or  tied  with  silk.  The  intestine  seems  to  pro- 
ject unduly  for  a time,  but  it  settles  down.  Many  surgeons 
divide  the  gut  completely  across. 

(2)  If  it  be  decided  to  complete  the  artificial  anus 
whilst  the  patient  is  under  the  amesthetic,  a Paul’s  tube  of 
suitable  size  should  be  inserted.  On  the  convexity 
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of  the  intestine  a purse-string  suture  of  silk  is  placed, 
circumscribing  an  area  of,  say,  an  inch  in  diameter.  In  this 
area  a linear  opening  is  made,  the  edges  are  held  aside  by 
fine-toothed  forceps,  and  the  glass  tube  is  introduced.  The 
tube  is  so  placed  that  its  lumen  is  directed  upwards,  and 
the  .silk  suture  is  firmly  knotted  round  the  groove  on  the 
tube.  A soft  rubber  tube,  some  few  feet  in  length,  .should 
have  already  been  fixed  to  the  other  end  of  the  glass  tube, 
fhrough  which  the  intestinal  contents  may  pass  into  a 
covered  jar  containing  a disinfectant.  The  rubber  tube  can 
be  dispensed  with.  It  tends  to  ]mll  the  glass  tube  out  of 
place.  In  this  way  the  wound  can  be  kept  absolutely 
clean  and  the  neighbourhood  of  the  patient  free  from  odour 
until  the  tube  comes  away  after  a few  days  have  elapsed. 
The  insertion  of  the  glass  tube,  which  should  be  large 
enough  to  allow  semi-solid  faecal  mafter  to  pass  through  it, 
may  be  effected  so  quickly  that  no  leakage  occurs  before  the 
silk  is  tied.  The  tube  is  supported  in  position  by  a thick  pad 
of  gauze  and  wool  around  it ; this  dressing  is  held  in  place  by 
bandage.  A cradle  is  used  to  keep  off  the  weight  of  the 
bed-clothes,  and  the  rubber  tube  may  be  conveniently 
attached  to  the  side  of  the  cradle  and  so  carried  out  of  the 
patient’s  bed. 

Provided  the  tube  does  not  get  blocked,  it  may  be  left 
to  come  away  by  itself,  which  usually  happens  some  four  or 
five  days  after  its  insertion. 
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CHAPTER  IX. 

Removal  of  the  Vehmiform  Appendix. 

The  operation  liere  discus-sed  concerns  the  removal  of  the 
diseased  vermiform  appendix  during  a quiescent  perioil 
when  all  inflammatory  symptoms  have  sulisided. 

In  most  cases  the  appendix  has  a distinct  mesentery  in 
which  runs  its  artery — the  termination  of  the  ileo-colic. 
This  mesentery  (mesoappendix)  when  present  is  always 
derived  from  the  posterior  surface  of  that  of  the  ileum. 

In  some  instances  the  appendix  is  tied  down  to  the  iliac 
fossa.  Its  average  length  is  3^-  inche.s,  hut  it  may  be  as 
short  as  half  an  inch  or  as  long  as  six  inches. 

The  most  frequent  jiiositions  for  the  appendix  (which, 
of  course,  vai’y  from  time  to  time  in  the  same  individual) 
are  (1)  curvmcl  or  coiling  upwards  and  inwards  behind  the 
end  of  the  ileum  (Fig.  102,  a)  ; (2)  over  the  brim  of  the 
pelvis  and  external  iliac  vessels,  to  which  it  may  closely 
adhere  (Fig.  102,  c) ; (3)  downv^ards  and  inwards  behind 
and  just  above  Poupart’s  ligament,  and,  more  rarely  (4), 
upwards  along  the  outer  margin  of  the  ciecum  and  ascend- 
ing colon  (Fig.  102,  b),  occasionally  reaching  in  front  of  the 
kidney  up  to  the  gall-bladder  level ; and  (5)  upwards 
directly  behind  the  ctecum,  by  which  it  is  entire!}'  concealed' 
(Fig.  102,  D). 

The  appendix  is  supplied  with  blood  by  the  posterior 
ileo-crecal  artery,  a vessel  which  passes  behind  the  end  of 
the  ileum  to  reach  its  destination.  The  artery  to  the 
appendix  enters  the  mesoappendix  and  divides  into  three 
branches.  The  largest  runs  in  the  free  edge  of  the  raeso- 
appendix  and  reaches  the  tip  of  the  vermiform  process. 
The  other  tw'o  reach  the  appendix  at  intervals  of  about 
half  an  inch. 
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'I'lie  liicif^ioii. — The  incision  is  about  two  indies  in 
length,  and  is  made  obliquely  across  the  line  which  joins 
the  anterior  superior  iliac  spine  and  the  umbilicus.  It  is 


Fig.  102.— VARIOUS  POSITIONS  IN  WHICH  THR  APPRNniX  MAY  HR  ROUND. 

[After  I'estnt.) 


A,  Lying  over  the  external  iliac  artery  and  curving  upwards  ; H,  Curvin 
to  the  outer  .side  of  the  crecum  with  its  tip  directed  upwards  ; ( , 
Hanging  down  into  the  true  pelvis  ; D,  Ikying  behind  and  concealeil 
by  the  c:ecum.  The  inesoappendix  is  shown  in  A.  n,  and 


placed  over  the  semilunar  line.  The  three  miuscles  of  the 
abdomen  are  clearly  divided  at  the  outer  edge  of  the  rectus 
muscle.  These  miuscles  in  this  position  are  all  aponeurotic. 
The  rectus  sheath  is  not  opened.  The  peritoneum  is 
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divided  witli  care,  as  the  ciecum,  ileum,  or  omentum  may 
be  adherent  to  the  anterior  abdominal  wall  at  the  point  of 
the  incision.  The  divided  peritoneum  on  either  side  of 
the  wound  is  neatly  picked  up  with  pressure  forceps,  and 
as  these  are  drawn  upon  they  act  as  retractors  and  facilitate 
the  introduction  of  the  fingers  into  the  abdomen.  Two 
lingers  of  the  right  hand  are  passed  into  the  cavity,  and  the 
ciEcal  region  is  examined.  In  the  female  .subject  this  ex- 
amination should  always  include  the  right  ovary. 

l>ciiioii$tr:itiii|i:  llic  Appendix. — The  caecum  is 
sought  for  and  is  gently  drawn  out  of  the  wound  by  means 
of  the  two  fingei  s.  As  a rule,  this  is  readily  done  when 
there  are  no  adhesions,  and  in  such  case  the  appendix  is  at 
once  demonstrated.  In  a large  proportion  of  cases,  how- 
ever, thei’e  are  difficulties  due  to  adhesions.  The  whole 
area  should  be  well  examined  with  the  fingers,  and  the 
wound  enlarged  if  necessary.  The  simplest  way  of  finding 
the  appendix  is  to  identify  the  caecum  and  the  terminal 
part  of  the  ileum,  and  where  these  two  meet,  the  appendix 
will  be  found.  The  separation  of  the  adherent  appendix  is 
often  tedious.  Care  must  be  taken  in  clearing  it  of  the 
iliac  vein  and  of  the  ureter.  Especial  care  is  necessary 
when  the  ileum  is  closely  involved  in  the  adhesions.  The 
adherent  appendix  may  open  by  one  or  more  ulcerations 
into  the  csecum,  colon,  ileum,  or  rectum,  and  the  apertures 
left  in  these  viscera  by  the  removal  of  the  appendix  must 
be  carefully  closed.  The  appendix  is  often  adherent  to 
the  ovary  or  broad  ligament,  and  occasionally  it  is  attached 
to  the  bladder.  In  one  case  upon  which  I operated  it 
opened  into  the  interior  of  the  bladder.  The  diseased 
structure  may  be  buried  in  a mass  of  omentum,  or  may  be 
closely  united  to  the  mesentery,  or  be  buried  in  dense  and 
almost  cartilaginous  tissue  in  the  iliac  fossa.  It  may 
extend  upwards,  and  its  tip  be  found  under  the  liver.  I 
have  found  it  attached  by  its  extremity  to  the  left  iliac 
fossa.  A large  proportion  of  the  adhesions  encountered 
are  dealt  with  by  the  fingers.  There  must  be  no  tearing, 
and  no  dragging  of  tissues  apart  with  two  pairs  of  dissect- 
ing forceps.  The  blunt  dissector  is  often  useful.  All 
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resistiiiff  adhesions  should  be  well  defined  and  then  cut 
with  scissors  or  a scalpel.  In  all  these  preliminary  mea- 
sures the  operator  should  observe  the  rule  to  keep  clo.se  to 
the  appendix,  and,  above  all,  seek  for  its  tip.  The  free 
end  of  the  appendix  is  the  key  of  the  position  when  ad- 
hesions are  very  troublesome.  When  once  that  is  found, 
the  difficulties  are  nearly  over. 

In  many  cases  of  difficulty  I have  divided  the  undis- 
turbed peritoneum,  of  the  right  iliac  fossa  well  to  the  outer 
side  of  the  disturbed  area,  and  by  working  along  in  the 
retroperitoneal  tissue  have  reached  the  adherent  bowel,  and 
have  readily  detached  it,  stripping  off  the  peritoneum  with 
it.  The  operator  should  never  drag  upon  adherent  bowel, 
especially  upon  adherent  ileum.  The  only  structure  upon 
which  considerable  traction  may  safely  be  made  is  the 
appendix.  This  organ  is  apt  to  be  much  contoi’ted,  and  is 
often  bent  acutely  upon  itself.  The  most  difficult  adhesions 
are  met  with  when  the  appendix  is  adherent  to  the  floor 
of  the  pelvis,  and  is  possibly  in  communication  with  the 
rectum.  A good  electric  light,  a full  I’etraction  of  the 
margins  of  the  wound,  a very  free  incision,  and  the  Tren- 
delenburg position  are  necessary  in  these  very  troublesome 
cases. 

In  dealing  with  such  instances,  the  rule  should  always 
be  observed  to  keep  throughout  v'ery  close  to  the  appendix, 
which  must  be  followed  as  a guide. 

In  detaching  an  adherent  appendix  an  abscess  cavity 
may  be  discovered.  It  will  probably  communicate  with 
the  bowel.  It  should  be  well  sponged  out,  its  walls  scrajied 
away,  and  its  cavity  lightly  dusted  with  a little  iodoform. 
In  certain  of  these  cases,  but  not  in  all,  a gauze  drain  will 
be  needed.  A considerable  amount  of  pale  yellow,  custard- 
like material  may  be  found  about  an  adherent  appendix. 
It  should  be  carefully  .scraped  away,  but  no  drain  will  in 
such  instances  be  required.  Caseous  glands,  if  readily 
isolated,  should  be  removed  whenever  possible. 

Ti’entiiipiit  of  th<“  Podiclo. — As  the  appendix  is 
being  isolated,  care  should  be  taken  to  demonstrate  its 
pedicle.  The  pedicle  repre.sents  the  mesoappendix,  or  at 
M* 
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least  tlie  source  of  the  blood  supply  of  the  appendix.  There 
may  be  no  mesoappendix.  The  appendix  may  derive  its 
blood  supply  direct  fi’om  ca^cal  arteries,  or  direct  from 
adhesions.  I have  found  it  supplied  apparently  wholly 
from  adherent  omentum.  Sometimes  the  appendix  is  found 
to  be  fibrous  and  shrunken,  and  in  such  case  its  blood 
supply  may  be  very  small.  I have  removed  such  an 
appendix  without  .securing  any  vessels  by  ligature. 

In  an  uncomplicated  case  the  appendix  and  its  mesen- 
tery are  readily  brought  out  of  the  wound,  and  the  rest  of 
the  operation  may  be  described  as  it  would  apply  to  such  a 
case.  The  mesoappendix  is  spread  out.  When  the  organ 
is  involved  in  the  csecal  fossfe,  this  may  not  be  readily 
done  until  the  folds  of  peritoneum  which  hide  the  meso- 
appendix are  neatly  divided.  These  folds  do  not  represent 
adhesions.  Close  to  the  base  of  the  appendix  a gap  will 
always  be  noticed  between  the  blood-vessels  going  to  the 
little  tube.  The  mesoappendix  ils  perforated  at  this  gap, 
and  a silk  ligature  is  passed  through  by  means  of  a pair  of 
forceps.  This  ligature  will  suffice  to  secure  the  meso- 
appendix when  it  is  small.  When  it  is  wide  the  membrane 
and  its  vessels  should  be  secured  by  two  silk  ligatures. 
The  mesoappendix  is  now  divided  between  the  ligature  or 
ligatures  and  the  appendix.  Before  it  is  cut,  the  meso- 
appendix on  the  proximal  side  of  the  ligatures  is  secured 
by  pressure  forceps  to  prevent  it  from  slipping.  The 
divided  mesoappendix  may  need  a second  ligature  before 
these  forceps  are  detached  and  the  stump  is  allowed  to 
drop  back.  When  the  appendix  is  adherent  the  adhesions 
are  dealt  with  similarly,  and  the  organ  about  to  be  re- 
moved is  entirely  freed  from  its  blood-vessels. 

IC<‘iiioviil  or  llio  Appoiidix. — A ligature  must  be 
applied  at  the  very  base  of  the  appendix.  This  ligature 
may  be  secured — if  thought  well— before  the  mesoappendix 
is  dealt  with.  The  ligature  is  of  silk,  and  is  passed 
through  the  gap  between  the  vessels  to  which  attention 
has  been  directed.  The  peritoneum  is  divided  with  a 
scalpel  in  a circular  manner,  at  the  point  at  which  the 
ligature  will  come.  The  serous  membrane  is  just  suffi- 
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ciently  turned  back  to  make  room  for  the  ligature.  The 
turning  back  of  a cuff  or  flap  or  hood  of  peritoneum  is  use- 
less. Such  a cuff  makes  the  poorest  possible  covering  for 
the  stump  of  the  appendi.x,  and  is  piobably  absolutely 
bloodless.  The  ligature  is  securely  tied.  The  appendix  is 
then  cut  ofi‘  with  scissors  close  to  the  ligature.  The  scissors 
thus  used  are  at  once  put  aside,  and  must  not  be  emjdoyed 
again  until  they  have  been  fieed  of  infection.  The  stump 
of  mucous  membrane  is  trimmed  down,  and  the  instrument 
or  instruments  used  are  ]mt  aside,  as  they  will  be  infected. 
The  practice  of  applying  the  actual  cautery  or  pure 
carbolic  acid  to  the  appendix  stump  is  to  be  condemned. 
So  long  as  the  divided  stump  is  exposed  it  is  held  in 
position  by  the  ligature  vhich  encircles  it.  The  utmost 
care  must  he  taken  that  it  touches  nothing.  If  it  acci- 
dentally touches  the  parietal  wound,  the  wound  is  quite 
likely  to  give  trouble  later  on.  The  stump  is  now  seques- 
trated by  a series  of  Lembert’s  sutures,  made  of  fine  silk. 
The  sutui’es  involve  the  cjecal  wall  around  the  stump  of 
the  appendix.  The  stump  is  thus  inturned  and  hidden 
from  view,  and  is  perfectly  secured.  To  cover  the  stump 
with  a hood  or  flap  of  peritoneum  derived  from  the 
appendix  itself  is  not,  I repeat,  to  cover  it  efficiently.  Such 
a flap  is  often  impossible  to  provide.  All  ligatures  are 
cut  short,  and  the  cjecum  is  returned  into  the  abdomen. 
Occasionally  the  peritoneal  coat  of  the  cajcum  is  not  avail- 
able for  helping  to  cover  in  the  apjDendix  stump.  In  such 
an  instance  it  is  easy  to  find  suitable  serous  membrane  in 
the  vicinity. 

It  is  important  that  the  apijendix  should  be  divitled  as 
close  to  the  ciecum  as  is  po.ssible. 

of  the  Wound.  Small  Vjlunt  hooks  are 
introduced  into  the  ends  of  the  wound,  and  by  means  of 
them  the  edges  of  the  wound  are  kept  in  jierfect  line,  and 
theparietes  are  withdrawn  from  the  subjacent  viscera.  The 
pressure  forceps,  which  still  hold  the  cut  edges  of  the  peri- 
toneum, are  removed  by  cutting  away  the  little  tag  of 
(damaged)  peritoneum  which  they  grip  between  theii' 
blade.s.  The  peritoneum  is  united  by  a few  very  fine  silk 
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sutures.  The  rest  of  the  wound  is  closed  by  means  of  silk- 
worm-gut sutui’es,  involving  the  skin  and  the  muscles,  which 
are  neatly  picked  up  in  precise  order.  In  muscular  subjects 
the  muscles  may  be  separately  united  by  a series  of  buried 
sutures  of  kangaroo  tendon.  In  such  cases  there  \^ill  there- 
fore be  a line  of  sutures  for  the  peritoneum,  for  the  muscles, 
and  for  the  skin  respectively. 

ITIotlificsttioiis. — The  chief  modifications  of  the  opera- 
tion relate  to  the  incision  employed.  It  has  been  recom- 
mended that  after  incision  of  the  external  oblique  parallel 
to  its  fibi'es  the  two  deeper  muscles  should  be  traversed 
between  their  fibres  without  dividing  them  ; in  other  words, 
the  deeper  part  of  -the  wound  is  made  at  right  angles  to 
the  superficial  one,  the  fibres  of  the  muscles  being  drawn 
aside.  This  method  is  clumsy  and  rather  cramped,  and 
will  only  suffice  for  uncomplicated  cases. 
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CHAPTER  X. 

Operations  on  the  Stomach. 

The  following  operations  upon  the  stomach  will  he  de- 
.scribed  : — 

1.  Gastrostomy. 

2.  Gastrotomy. 

3.  Pyloro-plasty. 

4.  Gastro-jejunostomy. 

I. — GASTROSTOMY. 

This  operation  consists  in  establishing  an  artificial  open- 
ing (stoma)  in  the  stomach,  through  the  parietes,  with  the 
purpose  that  the  patient  may  be  fed  through  the  new 
“ mouth.” 

Gastrostomy  is  carried  out  in  ca.ses  of  obsti’uction  of  the 
gullet,  especially  in  such  as  are  due  to  malignant  disease. 

Preparaliou  of  the  Patient.— If  the  patient  is  no 
longer  able  to  swallow,  the  .strength  should  be  supported  by 
nutrient  enemata.  One  such  injection,  containing  an  ounce 
of  brandy,  may  be  given  just  before  the  oi)eration.  There  is 
no  need  to  adopt  any  especial  means  for  distending  the 
stomach.  The  body  should  be  well  covered  up  Avith 
blankets,  and  the  limbs  surrounded  by  hot-water  bottles. 

Deep  amesthesia  is  not  required.  I have  performed  the 
operation  when  so  small  an  amount  of  ether  has  been  given 
that  the  patient,  while  complaining  of  no  pain,  has  yet  been  ■ 
dimly  conscious  of  all  the  steps  of  the  operation.  It  may  be 
nerformed  under  eucaine  or  cocaine  injections  (2  per  cent, 
solution  of  either).  The  quicker  the  operation  can  be  carried 
out,  within  reason,  the  better. 

Instriiiiiciits  Required. — Scalpels  ; blunt-pointed 
bistoury  ; dissecting  forceps ; pressure  forceps ; scissors  ; 
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metal  retractors  ; blunt  hooks  ; curved  needles  and  needle- 
lolder;  sutures;  ligatures,  etc.  ; sharp  tenotome  to  open 
the  stomach;  rubber  tube  or  catheter  of  about  No.  10 
English  size. 


1.  'I  lie  Piiriet:il  Incision. — The  surgeon  should 
Gneleavour  to  mark  out  tliG  lower  edge  of  the  liver  by  per- 
cussion  and  palpation.  The  normal  jiosition  of  this  edge  is 
about  two  fingers  breadth  below  the  ensiform  cartilage. 
1 he  liver,  however,  in  the  operation  area  may  be  fouml 
high  up  as  the  level  of  the  xiphoid  cartilage, 

or  as  low  down 
as  the  level  of 
the  ninth  costal 
cartilage.  In 
cases  of  stricture 
of  the  gullet,  the 
organ  is  usuall}’^ 
a little  lower 
than  normal, 
owing  to  the 
empty  condition 
of  the  stomach 
and  intestines. 

The  incision 
is  oblique,  is 
parallel  to  the 

margin  of  the  left  costal  cartilages,  and  is  about  one  inch 
from  that  margin.  Its  length  is  about  two  and  a half 
inches,  and  may  be  modified  according  to  the  thickness  of 
the  parietes. 

The  centre  of  the  incision  should  correspond  to  a point 
from  three-fourths  of  an  inch  to  one  inch  below  the  margin 


Fig.  103. — GA.STROSTOMY. 

A,  Incision  ; B,  Margin  of  the  liver ; c,  Margin 
of  the  costal  cartilages  ; 7,  8,  9,  and  10,  Seventh 
to  tenth  costal  cartilages. 


of  the  liver  (Fig.  103). 

The  incision  is  carried  through  the  tissues  of  the  abdo- 


minal wall.  The  fibres  of  the  external  oblique  muscle  will 
be  found  to  run  almost  at  right  angles  to  the  line  of  the 
wound,  and  the  fibres  of  the  internal  oblique  to  be  nearly 
parallel  with  that  line.  The  transversalis  muscle  will  be  cut 
transversely.  The  incision  will  probably  cross  the  left  semi- 
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lunar  line,  in  which  case  some  fibres  of  the  rectus  are 
exposed. 

The  peritoneum  is  reached,  and  is  divided  to  the  full 
length  of  the  original  wound. 

O O 

2.  fth\|>o«!»iiro  of’  flio  Stoiiiarli. — Retractors  are 

introduced  into  the  wound,  and  search  is  made  for  the 
stomach.  The  liver  will  come  into  view,  and  below  the 
margin  of  that  organ  the  stomach  may  at  once  be  detected. 
It  is  recognised  by  the  smoothness  and  absolute  opacity  of 
its  surface,  by  its  faint  pink  colour,  and  by  the  thickness 
and  stifl'ness  of  its  wall,  as  demonstrated  by  pinching  up  a 
fold  between  the  thumb  and  finger.  To  make  the  identifica- 
tion moi’e  certain,  the  relations  of  the  viscus  to  adjacent 
structures,  and  especially  to  the  liver,  should  be  made  out. 

The  colon  has  been  mistaken  for  the  stomach,  and  has 
been  opened  under  the  influence  of  that  error.  The 
stomach  is  usually  contracted,  and  lies  high  up,  under 
cover  of  the  left  lobe  of  the  liver.  In  such  case,  the 
omentum  or  the  transverse  colon  commonly  presents.  By 
means  of  a gauze  sponge  held  in  long  pressure  foi'ceps,  the 
colon  may  be  thrust  downwards  into  the  abdomen,  and  the 
stomach  thus  brought  into  view  ; or  the  surgeon  may  draw 
the  colon  downwards  with  his  fingers.  The  omentum  is 
more  conveniently  pushed  away  by  means  of  the  sponge,  to 
the  surface  of  which  it  readily  attaches  itself. 

In  any  case  of  doubt  the  siirgeon  should  follow  the 
under-surface  of  the  liver  with  his  finger  as  far  as  the  portal 
fissure.  Thence  he  is  conducted  to  the  stomach  by  the 
gastro-hepatic  omentum. 

The  stomach  should  be  di'awn  to  the  wound,  and  the 
spot  at  which  to  open  it  must  be  determined  upon. 

This  spot  should  be  as  near  to  the  lesser  curvature  as 
possible,  and  at  a part  free  from  large  veins.  It  is  most  im- 
portant, however,  that  the  new  opening  should  be  so  placed 
as  to  avoid  any  ti’action  upon  the  stomach. 

As  soon  as  the  situation  of  the  “stoma”  has  been  deter- 
mined upon,  the  stomach  wall  may  be  lightly  seized  at  the 
centre  of  the  selected  area  by  means  of  pressure  forceps. 
By  means  of  these  forceps  an  elongated  pouch  of  the  organ 
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is  drawn  forwards  and  held  in  position  while  the  sutures 
are  being  introduced. 

3.  Fixing-  ot  the  Stoiuaeli. — This  is  best  effected 
by  means  of  fine  silkworm-gut  or  silk  sutures.  The  needles 
should  be  of  moderate  size  (aljout  No.  5),  and  fully  curved. 

The  stomach  is 
drawn  well  forward 
into  tbe  wound,  and 
eacli  needle  is  made 
to  take  a good  hold 
of  the  gastric  wall. 
It  should  penetrate 
all  the  coats  except 
the  mucous.  The 
needle  is  then  carried 
through  the  perito- 
neum, and  ultimately 
through  the  muscular 
layers  of  the  parietes 
and  the  skin.  In  order 
to  make  the  inclusion 
of  the  peritoneum 
simple  and  certain,  it 
is  as  well  to  fix  it 
on  either  side  with 
pressure  forceps,  by 
means  of  which  the 
membrane  can  be 
brought  well  into  view 
while  the  needles  are 
being  passed. 

The  sutures 

should  be  so  inserted  as,  to  circumscribe  an  area  on 
the  stomach  about  equal  to  a shilling-piece.  From  six  to 
ten  sutures  will  suffice.  It  is  as  well  to  introduce  several 
of  the  main  sutures  before  any  are  tied.  The  sutures 
should  take  up  enough  of  the  stomach  Avail  to  secure  a good 
hold.  The  mucous  coat  must  not  be  punctured,  and  each 
stitch  must  be  very  securely  tied.  There  should  be  no 


Fig.  104.— GASTROSTO.MY. 

A pouch  of  stomach  (s)  is  drawn  out  and 
fi.xed  by  sutures,  two  of  Avhich  (1  and  1) 
are  shown  passing  through  the  abdominal 
wall  (\\).  These,  although  shown  loose, 
are  securely  knotted.  A continuous  suture 
(2  and  2)  is  passed  through  the  outer  coats 
of  the  .stomach-ijouch,  Avhich  is  then 
incised  at  s. 
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dvcio'giii.g  upon  tiny  piirt  of  the  stomach,  llie  Sutures  tix 
the'’base  of  the  tubular  pouch,  whidi  is  drawn  out  into  the 
wound.  (Figs.  104  and  105.) 

4.  Opening  of  tlic  Stoiiiacli. — It  is  usually  well  to 
open  the  stomach  at  once  in  order  to  feed  the  patient. 
Should,  however, 
the  condition  of  the 
patient  be  sulli- 
ciently  good  to  war- 
rant three  or  four 
days’  delay,  the  sur- 
geon may  decide  to 
defer  the  opening 
for  this  time.  There 
can  be  no  doubt 
that  this  delay,  made 
from  a somewhat 
needless  dread  of 
causing  peritonitis, 
has  frequently 
caused  death  from 
exhaustion.  Imme- 
diate opening  ac- 
cording to  the  plan 
described  is  per- 
fectly safe,  and  is 
to  be  advised.  The 
essential  thing  is 
to  make  the  inci- 
sion through  the 
stomach  wall  small 
and  valvular.  A 
great  variety  of 

methods  have  been  devised  with  this  object,  but  the  follow- 
ing will  be  found  as  good  as  any.  {See  Fig.s.  104  and  105.) 

A continuous  silk  suture  is  make  to  circumscribe  a small 
circular  area  at  the  apex  of  the  pouch,  passing  through  the 
outer  coats ; before  it  is  tied  the  stomach  wall  is  incised  with 
a tenotome  within  this  area  so  as  just  to  admit  a No.  10 


Fig.  105.  — GASTROSTOMY. 

The  rubber  tube  (t)  is  introduced  and  fi.Ked 
by  tightening  the  suture  shown  in  the  pre- 
vious figure.  The  pouch  is  then  invaginated 
and  a second  continuous  suture  (3  and  3) 
maintains  this  condition. 

Note. — The  sutures  1 and  1,  in  both  figures, 
should  be  more  tightly  tied. 
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English  rubber  catheter,  a few  inches  of  which  are  then 
passed  into  the  cavity.  Tlie  stitcli  is  then  tied  so  as  to  fix 
the  catheter  witliout  constricting  its  lumen,  and  the  pouch 
invaginated  for  half  an  inch  or  so.  A second  continuous 
suture  (passed  into  the  rubber)  is  then  introduced,  as 
shown  in  Fig.  105,  which  prevents  the  tube  from  slipping 
and  maintains  a valvular  fold  of  the  whole  stomach  wall. 
The  rubber  tube  can  be  attached  when  required  to  a glass 
funnel.  Feeding  with  small  quantities  of  milk,  strong  beef- 
tea,  etc.,  is  begun  with  caution  as  soon  after  the  operation  as 
thought  advisable,  the  tube  remaining  in  for  several  days, 
and  being  subsequently  introduced  from  time  to  time. 

If  care  be  observed,  there  is  practically  no  risk  of  any 
extravasation  taking  place  during  the  feeding  ; and  even  if 
it  be  assumed  that  the  peritoneal  cavity  is  not  securely 
sealed,  there  is  still  no  difficulty  in  preventing  such  an 
accident. 

If  it  be  determined  to  effect  an  opening  into  the  stomach 
within  a few  hours  of  the  first  operation,  the  mode  of  suturing 
above  described  will  be  found  to  suffice.  The  attachment  of 
the  viscus  to  the  parietes  may  in  such  case  be  rendered 
doubly  secure  by  a series  of  fine  silk  sutures  which  are  inter- 
posed between  the  main  stitches,  and  which  concern  only 
the  parietal  peritoneum  and  the  outer  coats  of  the  stomach. 

The  actual  opening  of  the  stomach  is  a very  simple 
matter.  It  is  painless,  and  no  anjesthetic  is  required.  In- 
deed, if  the  condition  of  the  patient  does  not  warrant  a 
general  amesthetic  being  given,  all  the  steps  of  the  opera- 
tion may  be  carried  out  under  cocaine. 

II.  — GASTROTOMY. 

This  term  is  applied  to  the  operation  of  opening  the 
stomach  for  the  purpose  of  removing  a foreign  body,  or  for 
exploration. 

There  is  no  need  to  attempt  to  bring  about  an  artificial 
distension  of  the  stomach  before  the  operation. 

'I'lic  Operjitioii. — The  parietal  incision  may  be  made 
in  the  same  position  as  is  advised  in  gastrostomy,  with  this 
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modification — that  it  may  he  conveniently  placed  a little 
less  close  to  the  margins  of  the  ribs.  ' 

If  the  foreign  body  can  be  distinctly  felt  through  the 
parietes,  then  the  incision  may  be  made  directly  over  it.  The 
cut  has  been  made  in  the  left  semilunar  line.  In  removing 
unusually  large  foreign  bodies,  such  as  are  repi’esented  by 
masses  of  hair,  the  incision  may  be  convenient!}’’  made  in 
the  median  line.  The  exact  position  of  any  metallic  body 
can  be  ascertained  beforehand  by  radiography. 

The  incision  should  be  at  first  about  two  and  a half 
inches  in  length.  It  may  be  enlarged  subsequently  as  re- 
quired. 

The  peritoneum  is  divided  and  the  stomach  sought  for. 
If  the  contained  foreign  body  be  sharp-pointed,  the  mani- 
pulation of  the  stomach  must  be  conducted  with  great  care. 

When  the  surgeon  lias  determined  upon  the  spot  at 
which  the  opening  into  the  stomach  is  to  be  made,  two 
silkworm-gut  sutures  may  be  passed  through  the  serous  and 
muscular  coats  of  the  viscus,  one  on  either  side  of  the  area 
selected  for  the  incision.  These  sutures  are  allowed  to 
form  long  loops,  by  means  of  which  the  stomach  can  be 
drawn  forwards  and  held  in  place. 

The  stomach  wall  should  be  gently  drawn  well  into  the 
parietal  Avound,  and  before  the  opening  is  made  the  space 
between  the  viscus  and  the  margins  of  the  parietal  incision 
must  be  plugged  with  sterilised  gauze. 

The  incision  into  the  stomach  should  be  transverse  to 
the  long  axis  of  the  A’iscus — i.e.,  in  the  line  of  the  blood- 
vessels. 

As  soon  as  the  organ  has  been  opened,  the  forefinger  is 
introduced  and  the  position  of  the  foreign  body  made  out. 

It  should  be  so  manipulated  as  to  place  it  in  the  position 
best  suited  for  ready  removal. 

Forceps  Avill  probably  be  required  to  effect  the  extrac- 
tion. Care  must  be  taken  not  to  damage  the  Avail  of  the 
.stomach  by  careless  manipulation,  or  by  attempts  to  drag 
the  foreign  body  through  too  small  an  incision. 

The  next  step  is  the  closure  of  the  wound  by  suture. 
Fine  silk  should  be  used  for  the  purpose.  The  diAuded 
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mucous  membiane  is  first  of  all  brought  together  by  means 
of  a continuous  suture.  This  is  best  introduced  by  a small 
fully-curved  needle,  held  in  a needle-holder.  The  sutures 
must  be  well  secured  at  each  end,  and  must  be  tightly 
drawn  throughout.  The  laxity  of  the  gastric  mucous  mem- 
brane renders  the  application  of  this  suture  an  easy  matter. 

The  outer  part  of  the  gastric  wound  is  closed  by  many 
points  of  Lembert’s  sutures.  These  are  of  fine  silk,  are  intro- 
duced by  means  of  an  ordinary  milliner’s  needle  or  a circular 
needle,  and  include  both  the  serous  and  the  muscular  coats. 
The  details  of  the  suture  have  been  dealt  with  in  the  section 
on  Enterroraphy  (page  327). 

Any  of  the  methods  employed  for  suturing  the  intestine 
may  be  adapted  to  the  stomach.  It  is  desirable,  however, 
in  any  case  that  a special  line  of  suture  should  be  employed 
to  unite  the  edges  of  the  mucous  membrane.  For  the  outer 
row  there  is  nothing  better  than  the  interrupted  Lerabert 
suture. 

The  parts  having  been  well  deansed,  the  gauze  is  re- 
moved, and  also  the  guiding  loops  of  silkworm-gut  from  the 
stomach  wall. 

The  parietal  incision  is  closed  in  the  usual  way. 

Ilf.  — PYLORO-PLASTV. 

By  this  term  is.  understood  a plastic  operation,  for  the 
relief  of  fibrous  stricture  of  the  pylorus,  in  which  no  part  of 
the  intestinal  wall  is  excised.  It  may  be  equally  well 
carried  out  on  any  part  of  the  intestine,  but  only  when  the 
stricture  is  ring-like,  and  does  not  involve  much  of  the 
length  of  the  gut.  It  is  quite  unsuited  to  cases  of 
malignant  disease.  Its  principle  is  simple.  The  narrowed 
part  having  been  well  defined,  the  stomach  is  opened  to  one 
side  of  the  stricture,  and  a broad  director  (the  old-fashioned 
hernia  director  is  best)  is  passed  through  ; on  this  the 
narrowed  wall  is  comjiletely  divided  into  healthy  tissue  on 
the  other  side  of  the  stricture.  The  longitudinal  wound  is 
then  converted  into  a transverse  one,  by  means  of  traction 
made  with  two  hooks  placed  at  the  centre  of  either  border. 
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A double  I'ow  of  stitches  is  next  applied,  the  deeper  sutures 
(which  may  well  be  continuous)  going  tlirough  . mucous 
membrane  and  submucous  tissue,  ^ 

the  more  superficial  being  the 
usual  interrupted  Lembert’s 
stitches,  which  involve  the  serous 
and  muscular  coats.  The  hooks 
being  withdrawn,  an  extra  stitch 
is  applied  at  either  end,  and  the 
operation  is  completed  by  careful 
cleansing  of  the  peritoneal  sur- 
face of  the  pylorus  and  closure 
of  the  abdominal  wound.  The 
method  will  be  readily  under- 
stood by  I’eference  to  Fig.  106. 

It  has  been  largely  employed  for 
cicatricial  stenosis  following  ulcer 
of  the  stomach,  and  occasionally 
when  an  active  ulcer  has  been 
excised  from  the  duodenum  or 
pylorus  with  the  view  of  prevent- 
ing subsequent  stricture.  Pyloro- 
plasty displaced  stretching  with 
the  finger  (Loreta’s  operation), 
and  is  certainly  safer  and  more 
efficient,  but  on  the  permanency 
of  its  results  much  doubt  has 
been  thrown,  since  many  cases  of 
pyloric  stricture  in  which  it  has 
been  j^erformed  have  required 
subsequent  gastro  - jejunostomy, 
although  the  patients  were  re- 
lieved for  a time.  It  is  easy  to 
see  why  the  operation  may  fail 
in  its  object,  since  the  siu’geon 
actually  increases  the  amount 
of  scar  tissue ; furthei’,  the 

cicatrix  left  by  an  ulcer  of  the  pylorus  is  rarely  a perfect 
ring,  and  the  operation  is  useless  for  broad,  irregular  scars. 


Fig.  106. — THE  THREE  STAGES 
OF  PYLOUO-PLASTY. 

The  upper  figure  shows  the 
incision  through  constricted 
portion  (b)  from  stomach 
(.v)  to  duodenum  (c).  In 
the  middle  figure  the  wound 
is  held  open  with  hooks  so 
as  to  become  lozenge  shaped. 
In  the  lower  figui-e  it  is 
again  converted  into  a linear 
wound  anil  sutured  up  in 
the  form  shown.  (Diagram- 
matic. ) 
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Hence,  if  the  pylorus  is  much  scarred  or  distorted  it  is 
safer  to  do  a gastro-jejunostomy.  If  the  surgeon  attempts  a 
pyloro-plastic  operation  and  is  dissatisfied  with  the  im- 
mediate result,  he  may  well  perform  the  othei-  operation 
at  the  same  time,  if  the  patient’s  condition  allows  of  it. 


IV.-  -UASTRO-JEJUNOSTOMY. 

This  operation  consists  in  establishing  a permanent  com- 
munication between  the  stomach  and  the  first  coil  of  the 
jejunum  just  below  the  end  of  the  duodenum.  It  was  first 
proposed  as  a substitute  for  pyloric  resection  in  ca.ses  of 
cancer  of  that  part  of  the  stomach. 

The  operation  has  been  ^extended  to  cases  of  chronic 
ulcer  of  the  stomach  (1)  when  attended  with  recurring  and 
severe  hiematemesis ; (2)  when  stenosis  has  occurred  at  or 
near  the  pylorus  due  to  cicatrisation  of  an  ulcer  ; (3)  when 
hour-glass  contraction  has  developed  from  the  same  cause  ; 
(4)  when  symptoms  of  gastric  ulcer  have  continued  for  some 
considerable  time  and  have  resisted  careful  dieting  and 
medicinal  treatment. 

'I'he  object  of  the  gastro-jejunostomy  under  these  con- 
ditions is  twofold — to  relieve  obstruction  to  the  stomach  by 
emptying  its  contents,  and  by  giving  rest  to  the  organ  to 
encourage  healing  of  the  ulcer. 

In  all  cases  of  gastro-jejunostomy  the  first  coil  of  small 
intestine  below  the  fixed  duodenum  must  be  attached  to  the 
stomach.  Thus,  whatever  method  be  employed,  the  sur- 
geon must  first  find  the  termination  of  the  duodenum,  which 
is  fi.ved  in  front  of  the  aorta  behind  the  transverse  colon. 
The  demonstration  of  the  commencement  of  the  jejunum  is 
best  effected  by  drawing  the  transv'erse  colon  upwards  and 
by  then  passing  the  fingers  along  the  under  surface  of  the 
transverse  mesocolon  until  the  vertebral  column  is  reached.  ' 
Just  to  the  left  of  the  spine  the  terminal  part  of  the 
duodenum  will  be  discovered.  This  will  lead  to  the 
jejunum,  and  traction  upon  the  coil  seized  will  demonstrate 
that  it  represents  the  very  commencement  of  the  jejunum. 

It  is  important  to  favour,  as  far  as  is  possible,  the 
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contents  of  the  stomach  passing  into  the  descending  limb 
of  the  jejunal  loop.  For  this  reason  the  intestine  should 
be  so  sutured  that  its  axis  may  correspond  with  that  of  the 
stomach — i.e.,  both  running  from  left  to  right.  Fui’ther,  the 
direction  of  the  loop  secured  should  be  obliquely  downwai’ds. 

Kc<niire<l.  — These  are  of  a simple 
kind,  and  no  s|)ecial  instruments  are  needed.  Murphy’s 
button  or  Mayo  Robson’s  bone  bobbin  may  be  used  at  the 
discretion  of  tlie  operator.  Straight  and  curved  needles 
threaded  with  fine  sterilised  silk  should  be^)repared.  A fine 
scali)el,  dissecting  and  pre.ssure  forcep.s,  and  straight,  fine- 
])ointed  scissors  are  essential.  No  clamps  are  requii’ed  for 
either  tlie  stomach  or  the  intestine. 

1.  Anterior  Gastro-Jejiiiiostoiiiy  by  Siifnriiiy:. 
— The  abdomen  is  opened  in  the  middle  line  above  the 
umljilicus,  and  the  stomach  region  is  explored.  The  great 
•omentum  is  pushed  to  the  left,  the  first  coil  of  jejunum  is 
identified  in  the  manner  described  and  is  then  drawn 
forwards  in  front  of  the  transverse  colon,  so  that  it  can  be 
brought  in  contact  with  the  stomach.  The  anterior  wall  of 
the  latter  is  brought  out  of  the  wound,  as  well  as  the  piece 
of  jejunum,  and  both  are  packed  round  with  sponges  or 
gauze  compresses.  Care  is  taken  that  there  is  no  strain 
j)ut  uj)on  the  jejunum  when  it  is  drawn  into  place.  If  tlie 
loop  of  jejunum  be  too  short  it  acts  as  a strap  across  the 
transverse  colon,  and  drags  iq^on  the  stomach.  The  selected 
coil  of  jejunum  is  held  by  an  assistant,  whose  fingers  act  as 
compressors.  No  clamps  are  needed.  Tlie  stomach  also  is 
drawn  into  the  parietal  wound,  and  the  point  at  which  it 
is  to  be  opened  decided  upon.  A linear  incision,  one  and 
a half  inches  in  length,  is  now  made  through  the  outer 
coats  only  of  both  jejunum  and  stomach,  the  incisions 
being  exactly  opposite  to  each  other.  ’ With  a needle 
threaded  with  fine  silk  a continuous  suture  is  passed 
parallel  to  the  two  incisions  and  posterior  to  them;  this  is 
knotted  at  each  end,  and  the  two  surfaces  of  stomach  and 
jejunum  are  thus  brought  closely  together.  The  free  ends 
may  be  left  long  and  secured  with  forceps.  The  suture 
should  take  a firm  hold,  going  as  deeply  as  the  suVmuicous 
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layep  in  each  viseus.  The  intestine  is  now  opened  by  com- 
])leting  the  incision  already  begun,  and  by  cutting  thi’ougli 
the  mucous  coat ; tliis  is  best  done  with  a tenotome  and 


Fig.  107. — AXTKRTOR  GASTRO  JFJUXO.STOMY. 


(From  Hartmann’s  “Chiriirgie  Gastro-Intestinale.”) 

A loop  of  the  jejunum  is  drawn  in  front  of  the  great  omentum  and  trans- 
verse colon,  and  is  fixed  to  the  anterior  wall  of  the  stomach.  The 
opening  between  the  two  has  been  made,  and  the  final  continuous 
suture  is  shown  drawing  the  outer  coats  of  the  two  viscera  together. 


completed  with  scissors.  The  same  step  is  carried  out  in 
the  stomach,  any  gastric  juice  that  escapes  being  at  once 
mopped  up  with  sponges.  Any  bleeding  vessel  should  be 
seized  with  a Wells’s  forceps.  A second  line  of  continuous 
suture  is  carried  through  the  posterior  side  of  the  opening 
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— i.e.,  the  side  ali’eady  dealt  with — the  needle  traversing  all 
the  coats.  It  is  often  advisable  to  cut  away  with  scissors 
the  protruding  edges  of  the  mucous  membrane.  If  a 
Robson’s  bobbin  be  employed  it  is  now  introduced,  and  the 
line  of  continuous  suture  carried  around  in  front  of  it, 
being  firmly  secured  at  each  end  by  a knot.  It  only 
remains  to  make  a tliird  line  of  suture  through  the  outer 
coats  in  front  of  the  opening — i.e.,  to  cover  in  the  con- 
tinuous suture  just  made.  In  cutting  through  the  stomach 
and  intestine  walls  some  small  arteries  are  sure  to  bleed, 
but  they  rarely  require  ligature,  as  clamping  with  Wells’s 
forceps  for  a few  minutes  suffices  to  stop  them.  All  sponges 
being  counted  and  removed,  the  sides  of  the  abdominal 
wound  are  held  forward  so  that  the  stomach  and  the  jejunum 
slip  back,  and  the  wound  is  closed  in  the  usual  manner. 

The  method  of  suturing  employed  in  the  above  opera- 
tion will  perhaps  be  rendered  clearer  by  recapitulation. 
The  two  linear  incisions  made  through  the  outer  coats  only 
of  stomach  and  jejunum  should  be  of  exactly  the  same 
length  ; they  mark  the  size  and  position  of  the  anastomotic 
opening.  The  first  row  of  stitches,  which  take  a firm  hold 
of  all  but  the  mucous  coats,  fix  the  opposite  surfaces  of  the 
two  viscera  together  behind  the  linear  incisions  ; it  saves 
time  to  use  the  continuous  suture,  knotting  it  after  every 
three  or  four  insertions  of  the  needle.  Many  operators 
employ  interrupted  sutures.  The  next  step  is  the  com- 
pletion of  the  opening  into  both  stomach  and  jejunum 
in  front  of  the  row  just  described.  If  the  mucous  membrane 
bulges,  any  redundant  portion  is  cut  away  with  scissors. 
The  second  row  of  sutures  brings  the  edges  of  the  opening 
into  stomach  and  jejunum  respectively  into  close  contact 
all  round  ; here  also  the  continuous  method  is  the  best  and 
most  rapid.  The  third  row,  which  is  j^i’actically  a con- 
tinuous Lembert  suture,  is  shown  in  Fig.  107  ; it  traverses 
only  the  outer  coats.  Two  or  tlu’ee  additional  Lembert’s 
sutures  at  either  end  may  be  required  to  take  off  the  strain 
on  the  others,  and  to  prevent  sharp  kinking  of  the  intestine. 

2.  Posterior  Oasiro-jcjiinostoiny  by  l§iittiriii^. 
— This  method  differs  from  the  preceding  in  the  following 


'^78  SU RGICAL  OPERATIONS.  . [part  viii. 

respects; — The  transverse  colon  and  the  great  omentum 
are  turned  upwards,  and  the  under  layer  of  the  mesocolon 
is  exposed.  An  aperture  is  made  in  the  latter,  avoiding 
the  branches  of  the  superior  mesenteric  artery  and  vein. 
Through  this  aperture  the  po.sterior  wall  of  the  stomach  is 
drawn,  a sufficient  area  being  exposed  in  which  to  make  the 


anastomosis.  Two  or  three  sutures  are  so  applied  as  to  fix 
the  edges  of  the  opening  in  the  mesocolon  to  the  stomach 
wall.  These  sutures  should  only  penetrate  the  outer  coats 
of  the  stomach.  The  jejunum,  having  been  picked  up  and 
brought  into  position,  is  then  sewn  obliquely  to  the  .stomach 
in  precisely  the  same  manner  as  already  described  (Fig.  108). 
Robson’s  bobbin  is  often  used  to  facilitate  the  suturing. 


(From  Hiirtmaiin’s  “ Chirurgie  Gabtro-Intestinale.’’) 


The  transverse  colon  is  raised  and  part  of  the  stomach  has  been  drawn 
throngli  an  aperture  made  in  the  transverse  mesocolon.  The  looj) 
of  the  jejunum  has  been  fixed  to  the  stomach  obliquely,  the  0]>ening 
made  between  the  two  organs  is  being  evenly  secured  all  round  hv 
a continuous  suttire  of  silk. 


Fig.  1(18.— ro.sTEiuoii  aASTito-jRni.xo.sTOMV. 
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3.  Oastro-iciiiiiostoiiiy  by  ITIiii-pliy's  Button. 

— The  chief  points  in  this  method  have  been  referred  to  and 
illustrated  in  the  section  on  Suture  of  the  Intestine 
(page  324  et  seqq.).  Care  should  be  taken  to  place  the 
heavier  part  of  the  button  in  the  intestine,  so  that  when  it 
works  loose  it  may  not  fall  into  the  stomach.  It  is,  how- 
ever, to  some  e.xtent  a matter  of  chance  into  which  viscus 
the  button  travels. 

A few  extra  Lembert's  sutures  should  be  inserted  to 
hold  the  two  viscera  together  in  the  neighbourhood  of  the 
opening.  This  applies  to  all  three  methods  described,  as 
they  not  only  i-ender  the  apposition  more  secure  and  the 
chance  of  leakage  less,  but  they  also  prevent  kinking  of 
the  intestine. 

The  one  great  advantage  of  the  button  is  the  rapidity 
with  which  the  operation  can  be  performed.  If  tlie 
stomach  and  jejunum  are  already  in  place  in  the  wound, 
the  operation  of  gastro-jejunostomy  can  be  completed  in* 
some  eight  minutes. 

The  button  may  fall  into  the  stomach  and  remain  there 
for  weeks  or  months.  I have  known  the  button  to  lx* 
passed  per  anum  nine  months  after  the  operation.  The 
button  has  caused  trouble  from  retention. 

C'oiiiiiiriitK  oil  mill  Tfloililicatioiis  of  tli<* 
Opoi’iitioii. — Atfii’st  the  anterior  method  was  alone  used, 
but  posterior  gastro-jejuno.stomy  has  come  more  and  more 
into  favour,  and  by  some  surgeons  is  always  employed.  The 
reasons  given  for  the  preference  of  the  po.sterior  method  are 
(1)  the  opening  is  lower  down  in  the  stomach  ; (2)  the 
commencement  of  the  jejunum  is  opened  instead  of  a part  of 
the  gut  several  inches  from  this  point : hence  regurgitatio]i 
is  less  common,  and  the  stomach  evacuates  itself  more 
readily  ; (3)  there  can  be  no  interference  with  the  transverse 
colon  by  the  jejunal  loop,  and  no  risk  therefore  of  intestinal 
obstruction. 

On  the  other  hand,  anterior  gastro-jejunostomy  has 
given  excellent  I’esults  in  many  ca.ses,  and  it  is  somewhat 
the  easier  to  perform. 

The  question  is  hardly  settled  yet,  but  on  the  whole  the 
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posterior  method  is  to  be  advised  whenever  practicable. 
The  extent  of  the  cancer  will  often  determine  the  surgeon’s 
decision.  As  to  whether  Murphy's  button  or  simple 
suturing  should  be  employed,  it  may  be  noted  that  with 
the  button  tlie  operation  can  be  effected  in  less  than  half 
the  time  that  suturing  takes.  Hence,  if  the  patient  is  not 
in  a condition  to  bear  more  than  a short  operation,  the 
l)utton  should  certainly  be  u.sed. 

On  the  other  hand,  suturing  has  given  the  larger  per- 
centage of  recoveries  ; it  leaves  no  foreign  body  behind 
which  may  perhaps  remain  in  the  stomach,  there  is  little  or 
no  tendency  for  the  opening  to  contract  (this  has  been 
repeatedly  observed  with  the  button),  and  many  surgeons, 
after  making  a trial  of  the  other  method,  have  returned  to 
simple  suturing.  The  rapidity  with  which  the  latter  can  be 
performed  largely  depends  on  practice  and  the  use  of  the 
continuous  suture  instead  of  interrupted  stitches.  In  some 
of  the  earlier  cases  it  is  recorded  that  two,  three,  or  even 
more  hours  were  taken.  A surgeon  with  experience  of  the 
operation  need  rarely  spend  an  hour  over  the  ojieration 
from  the  first  step  to  the  last. 
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CHAPTER  XL 

Operations  on  the  Gall  Bladder  and  the  Main 

Bile-ducts. 

1. — CIIOLECYSTOTOJlY.  ' 

By  this  operation  is  meant  the  making  of  an  incision  into 
the  gall-bladder  through  a wound  in  the  abdominal  parietes. 

Its  chief  indication  is  for  the  removal  of  gall-stones, 
whether  impacted  or  not.  It  is  also  performed  in  cases  of 
cholecystitis,  in  simple  hydrops  or  distension  with  mucus  of 
the  gall-bladder — both  conditions  usually  due  to  impacted 
gall-stone,  but  possibly  to  other  causes,  such  as  typhoid 
fever,  hydatid  cysts,  or  obstruction  from  growths  at  the 
transverse  fissure. 

Iiisti'iiineiils  required. — Scalpels;  bistouries;  dis- 
secting, artery,  and  pressure  forceps ; long-bladed  dissect- 
ing forceps  ; large  pressure  forceps  for  extensive  adhesions 
— e.g.,  of  omentum  ; rectangular  retractors ; spatulae  ; blunt 
hooks ; scissoi’s ; intestinal  and  other  curved  needles ; 
needle-holder ; sponge-holders  ; special  scoops  and  forceps 
for  dealing  with  the  calculi  (the  scoops  should  be  more 
flexible  than  the  ordinary  lithotomy  ones) ; Lister’s  sinus 
forceps ; long  probe  ; aspirator,  or  trocar  and  cannula.  A 
firm  pillow  or  large  sand-bag  should  be  at  hand. 

Tile  Opei'iitioii. — The  general  management  of  the 
operation,  the  preparatioir  of  the  patient,  the  position  of 
the  surgeon  and  his  assistants,  conform  to  the  lines  already 
laid  down  in  dealing  with  abdominal  section.  Great 
assistance  will  be  obtained  in  exposing  the  gall-bladder 
region  by  having  a large  sand-bag  placed  behind  the 
patient’s  loins,  so  as  to  lift  up  and  render  convex  the 
c])igastrium. 

The  parietal  incision  is  about  three  inches  in  length, 
and  can  be  enlarged  as  required.  It  is  best  made  vertically 
over  the  most  jiromincnt  part  of  the  tumour,  when  one 
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exists,  or  over  the  fundus  of  the  gall-bladder  when  no 
swelling  is  evident. 

It  is  easy  to  enlarge  this  vertical  incision,  which  is 
placed  in  the  linea  semilunaris  or  the  substance  of  the 
rectus  muscle,  by  two  nearly  transverse  shorter  cuts  at 
either  end  ; the  upper  one  encroaches  on  the  rectus  muscle, 
the  lower  passes  outwards,  so  that  the  whole  becomes  a 
sigmoid  incision. 

The  peritoneum  is  opened,  and  the  area  of  the  operation 
is  explored  with  the  forefinger.  The  wound  is  enlarged 
as  required.  Intestine  may  protrude  and  hamper  the  sur- 
geon’s movements,  or  the  omentum  may  be  found  in  the  way, 
or  an  enlarged  liver  may  overshadow  the  operation  region. 

The  gall-bladder  and  the  cystic  and  common  ducts 
sliould  then  be  palpated  (if  necessary,  the  left  index  finger 
is  passed  through  the  foramen  of  Winslow),  in  order  to 
ascertain  the  exact  position  of  any  calculi.* 

If  the  gall-bladder  be  found  to  be  of  great  size,  or  very 
tense  from  over-distension,  it  should  be  carefully  aspirated. 
The  site  of  the  needle  puncture  is  protected  by  sponges, 
which  are  wedged  in  position.  As  the  cyst  is  emptied,  its 
wall  is  gradually  and  gently  brought  into  the  parietal 
wound.  This  is  not  always  an  easy  mattei’,  and  as.  the  cyst 
wall  is  often  very  thin,  it  must  needs  be  handled  with  great 
gentleness. 

Care  must  be  taken  that  no  fluid  escapes  into  the  peri- 
toneal cavity.  If  the  bladder  be  but  slightly  distended, 
its  wall  may  be  bi’ought  to  the  sui’face  without  previous 
aspiration. 

The  wall  of  the  gall-bladder  is  best  held  and  drawn 
forwards  by  means  of  pressure  forceps.  The  amount  of 
traction  exercised  must  be  very  judiciously  regulated.  The 
wall  of  the  gall-bladder  is  then  opened  by  an,  incision  made 
between  the  retaining  forceps,  all  bleeding  points  are  dealt 
with,  and  the  forceps  are  readjusted  so  that  the  cyst  may 
be  drawn  well  forward,  and  held  in  position  between  the 
lips  of  the  parietal  wound.  By  means  of  properly-applied 
sponges  the  escape  of  fluid  into  the  peritoneal  cavity  is 
prevented. 
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The  tingei'  introduced  through  the  opening  feels  for  the 
stones,  notes  their  position,  and  ascertains  the  best  means 
for  removing  tliem.  Loose  atones  may  be  removed  witli 
the  finger,  or  by  means  of  scoops  or  forceps  of  suitable  size 
and  pattern.  Long  and  slender  scoops — aided  by  a finger 
outside  the  gall-bladder — are  more  useful  than  forceps.  If 
a stone  be  discovered  impacted  in  the  neck  of  the  gall- 
bladder, it  is  well,  before  attempting  its  removal,  to  suture 
the  margins  of  the  wound  in  the  gall-bladder  to  those  of 
the  wound  in  the  parietes. 

Inasmuch  as  the  walls  of  the  bladder  are  thin  and  often 
weak,  the  greatest  care  must  be  exercised  in  this,  the  most 
difficult  part  of  the  operation. 

It  is  often  well  to  suture  only  a part  of  the  gall-bladder 
wound  to  the  muscular  wall,  and  to  introduce  the  Unger 
into  the  unsutured  interval,  so  that  it  may  supplement  the 
action  of  forceps  and  scoops  introduced  into  the  interior  of 
the  A’iscus.  Before  the  suturing  is  carried  out,  all  the 
sponges  must  be  removed  and  counted. 

In  dislodging  stones,  Tait’s  special  forceps  are  occasion- 
ally of  service,  and  their  movements  within  the  bladder 
may  be  guided  by  the  finger  introduced  into  the  abdomen, 
and  placed  against  the  outer  wall  of  the  cyst  at  the  site  of 
the  impacted  stone. 

Sometimes  the  stone  may  be  prised  upwards  by  means 
of  the  finger  so  introduced. 

If  the  calculus  cannot  be  dislodged,  then  it  may  some- 
times be  very  slowly  and  cautiously  chipped  into  fragments 
by  means  of  forceps,  the  action  of  which  is  controlled  by  the 
finger  outside  the  gall-bladder. 

In  some  cases  the  impacted  stone  has  been  broken  up 
by  means  of  forceps,  the  blades  of  which  are  padded  with 
indiarubber  tubing,  applied  to  the  stone  outside,  and  there- 
fore through  the  walls  of  the  neck  of  the  gall-bladder,  or  by 
pressure  between  finger  and  thumb. 

The  detritus  which  results  from  these  2)rocedures  is  got 
rid  of  by  repeated  washings. 

xVtternpts  to  push  the  stone  onwards  through  the  duct 
by  means  of  a probe  or  director  have  not  met  with  much 
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success.  The  proceeding  also  is  not  free  from  risk,  and  is 
to  be  condemned. 

Jn  some  cases  the  surgeon  has  succeeded  in  dislodging 
an  impacted  calculus  in  the  cystic  duct  by  means  of  fre- 
quent syringing  through  the  fistulous  opening  after  the 
operation  had  been  completed. 

It  is,  however,  unsatisfactory  to  leave  an  imjjacted 
calculus  in  either  of  the  ducts  ; it  is  better  to  remove  it  by 
direct  incision.  The  operator  should  do  his  utmost  to 
convince  himself  that  all  obstacles  in  the  way  of  the  bile- 
flow  are  removed  before  completing  the  operation. 

The  treatment  of  such  stones  as  are  impacted  so  low 
down  in  the  duct  as  not  to  be  reached  from  the  gall  bladder 
is  dealt  with  in  the  succeeding  section. 

The  operation  is  concluded  by  completing  the  suturing 
of  the  gall-bladder  to  the  edges  of  the  peritoneum,  fascia, 
and  muscular  aponeurosis.  The  gall-bladder  is  held  in 
position  while  the  sutui’es  are  being  introduced. 

The  sand-bag  should  be  removed  from  the  lumbar  region 
before  the  suturing  is  performed. 

The  best  suture  in  a straightforward  case  is  an  inter- 
rupted suture  of  catgut,  which  includes  the  cyst  wall,  the 
parietal  peritoneum,  and  the  muscular  aponeurosis,  but  not 
the  skin  or  the  muscles  themselves.  Silk  sutures  ai’e  apt  to 
give  trouble  later  on.  A drainage-tube  is  introduced  into 
the  gall-bladder,  the  ]iarts  are  cleared,  and  a simple 
absorbent  dressing  capable  of  being  frequently  and  readily 
changed  is  applied. 

Tlie  rest  of  the  wound  is  closed  by  sutures  of  silkworm - 
gut,  two  of  which  forextra  safety  may  include  the  gall-bladder. 

When  the  gall-bladder  is  so  retracted  that  it  cannot  be 
readily  stitched  to  the  parietes,  a rubber  drain  should  be 
fixed  in  it  by  a purse-string  suture  (passing  through  the 
wall  of  the  tube)  and  then  packed  round  with  gauze. 

II, — CHOLEDOCHOTOMY — INCISi6n  INTO  THE  COMMON  lULE- 

DUCT. 

Tlie  0|»eralioii. — The  preparation  of  the  jiatient, 
the  in.struments,  and  the  preliminary  incision,  etc.,  are  the 
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same  as  for  cholecystotomy  (page  381).  It  is  essential  to 
liave  a firm  sand-bag  behind  the  patient’s  loins,  and  after 
the  abdomen  is  opened  the  assistant  should  draw  the  liver 
and  costal  edge  well  upwards  so  as  to  expose  and  straighten 
out  the  biliary  ducts.  A vertical  incision  of  the  abdominal 
wall  through  the  semilunar  line  or  right  I’ectus  muscle  is 
usually  employed,  to  which  it  is  easy  to  add  a short 
transverse  one.  Some  surgeons  advocate  a nearly  trans- 
verse incision  reaching  towards  the  lumbar  region.  Such 
a cut  is  somewhat  more  liable  to  be  followed  by  a ventral 
hernia. 

Adhesions  of  the  gall-bladder  and  liver  to  the  stomach 
or  duodenum,  if  present,  must  be  carefully  sej^arated,  and 
the  gall-bladder  is  drawn  upwards  with  the  liver.  If  the 
gall-bladder  is  felt  to  contain  calculi  it  is  opened  and  the 
latter  are  evacuated.  After  the  fluid  has  been  let  out  the 
opening  should  be  guarded  by  sponges  or  gauze  held  in 
place  by  an  assistant  whilst  the  operator  traces  down  the 
cystic  and  common  bile-ducts.  With  finger  and  thumb  he 
ascertains  the  position  and  number  of  calculi  present  in 
the  common  duct.  A frequent  place  for  impaction  in  the 
duct  is  just  above  the  orifice  into  the  duodenum,  where 
the  duct  is  somewhat  dilated  (forming  the  ampulla  of 
V ater).  It  will  be  remembered  that  the  duodenal  orifice 
is  the  narrowest  part  of  the  duct,  and  that  it  is  situated 
at  the  inner  and  posterior  aspect  of  the  duodenum,  just  at 
the  angle  between  the  second  and  third  parts  of  the  bowel. 
Besides  the  ampulla  of  Vater  there  may  be  another  dilated 
portion  of  the  common  duct  in  which  calculi  are  apt  to 
lodge,  immediately  below  the  junction  of  the  cystic  and 
hepatic  ducts.  In  tracing  down  the  common  bile-duct  in 
its  lower  half  some  assistance  will  be  obtained  by  slightly 
detaching  and  depressing  the  duodenum.  The  greatest 
care  is  necessary  in  doing  this,  owing  to  the  close  relation 
of  the  portal  vein  (behind  the  duct)  and  the  hepatic  artery 
to  its  left.  The  pancreatico  duodenal  artery  (a  branch  of 
the  hepatic)  may  give  trouble.  The  lowest  inch  or  more  of 
the  duct  is  quite  inaccessible  from  above  j it  can  only  lie 
reached  through  the  duodenum. 
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In  most  cases  of  impacted  calculi,  however,  the  stones 
can  be  reached  through  an  incision  made  in  the  axis  of  the 
duct  where  it  lies  between  the  layers  of  the  gastro  hepatic 
omentum — i.e.,  above  the  duodenum.  The  incision  is  usually 
made  directly  over  the  calculus,  the  duct  being  steadied 
and  held  forward  with  the  left  hand  ; the  incision  should 
be  long  enough  to  admit  the  index  finger.  The  calculi  are 
then  extracted  with  a scoop,  care  being  taken  lest  the  rush 
of  bile  should  soil  the  jjeritoneal  cavity.  The  index  finger 
is,  if  jjossible,  introduced  through  the  wound  in  the  duct, 
and  exploration  made  for  any  other  stone. 

The  most  ditticult  step  of  the  operation  is  now  to  be 
carried  out,  that  of  suturing  the  small  wound  in  the  duct. 
Fine  silk  (No.  1)  on  a curved  needle  in  a needle  holder  is 
employed,  but  the  thinness  of  the  duct  may  po.ssibly 
prevent  the  wound  from  being  perfectly  closed,  and  it  is 
essential,  therefore,  to  provide  for  subsequent  leakage. 
Small  metal  hammers  have  been  employed  for  the  purpose 
of  introduction  into  the  duct  to  facilitate  suture,  but  no 
advantage  whatever  attends  their  use.  xVfter  careful 
cleansing  of  the  operation  area  and  removal  of  all  sponges, 
drainage  is  provided  for  by  a rubber  tube,  one  end  of 
which  is  placed  opposite  the  sutured  duct ; the  tube  is  then 
lightly  packed  round  Avith  gauze,  Avhich  is  brought  out  of 
the  wound  in  the  abdominal  wall  at  its  lowest  point.  Some 
surgeons  dispense  with  the  tube,  using  only  the  gauze  drain. 
The  greater  part  of  the  abdominal  wound  is  then  closed 
with  silkworm-gut  sutures. 

If  a.  calculus  be  detected  in  the  ampulla  behind  the 
duodenum  the  following  course  should  be  adopted  : — The 
descending  portion  of  the  bowel  should  be  incised,  and  its 
lumen  immediately  clean.sed  with  sponges.  AVhilst  the 
('dges  of  the  intestinal  wound  are  held  a[)art  by  an  assistant 
with  the  aid  of  stitch  retractors,  the  operator  steadies  the 
calculus  with  the  finders  of  the  left  hand,  and  incises  the 
inner  and  posterior  Avail  of  the  duodenum  as  closely  as 
possible  to  the  opening  of  the  common  bile-duct.  As  some 
museum  specimens  shoAv,  a large  calculus  may  be  found 
Avedged  in  the  actual  orifice,  and  in  such  a case  it  may  not 
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be  necessary  to  incise  the  posterior  wall  of  the  gut  in  order 
to  liberate  the  stone. 

Mayo  Robson  states  that  sutures  need  not  be  placed  in 
the  small  posterior  vround,  but  that  the  main  incision  into 
the  duodenum  should  be  accurately  closed  by  a double 
row  of  stitches,  one  uniting  the  mucous  membrane  and  the 
other  the  outer  coats.  The  abdominal  wound  is  sewn  up 
in  the  usual  manner,  and  drainage  is  unnecessary,  unless 
doubt  is  felt  as  to  perfect  closure  of  the  intestinal  wound. 

III. — CJIOLECYSTENTEHOSTOMY. 

By  this  term  is  understood  the  establishment  of  a fistula 
between  the  gall-bladder  and  the  intestine.  The  not  leSs 
uncouth,  but  less  [)recise,  term  of  entero-cholecystotomy  has 
also  been  applied  to  this  operation. 

Tin*  Operation. — The  operation  has  been  performed 
in  many  ways,  and  no  settled  pi-actice  can  be  said  to  be 
established.  If  possible,  the  communication  .should  be  made 
between  the  gall-bladder  and  the  duodenum  ; failing  this, 
the  opening  should  be  placed  on  a loop  of  the  jejunum  or  the 
colon.  It  may  be  done  by  suturing,  or  with  the  aid  of 
the  smallest  size  of  Murphy’s  button.  Mayo  Robson  and 
others  have  used  his  bone  bobbin  as  an  aid  to  suturiu" 

O* 

but  its  advantage  is  doubtful. 

The  operation  has  been  done  in  two  or  even  three 
stages,  but  undoubtedly  it  is  best  to  comj^lete  it  in  one. 

The  proceeding  resembles  so  closely  gastro-jejimo.stomy 
that  no  full  de.scription  is  called  for.  Murphy’s  button  is 
particularly  suited  for  establishing  the  anastomosis.  The 
chief  difficulty  in  performing  the  operation  is  perhaps  the. 
prevention  of  the  escape  of  bile  into  the  peritoneal  cavity. 
Hence  the  space  around  the  gall-bladder  should  be  packed 
with  sponges  before  incising  that  vi.scus,  and  the  orifice  of 
the  button  should  be  plugged  with  cotton-wool  pledgets 
until  the  surgeon  is  ready  to  press  the  two  halves  together, 
when  of  course  the  plug  should  be  removed.  With  good 
assistance  the  extravasation  of  bile  can  usually  be  prevented. 
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CHAPTER  XII. 

Operations  on  the. Kidney. 

The  following  operations  will  be  described  : — 

1.  Nepbroditbotomy,  or  incision  of  the  kidney  or  its 

pelvis  for  stone. 

2.  Xephrectomy,  or  removal  of  the  kidney. 

3.  Nephrorraphy,  or  fixation  of  a movable  kidney. 

4.  Uretero-lithotomy. 

I. — X ephro-lithotoji  Y. 

The  value  of  the  Rontgen  rays  as  an  aid  to  diagnosis  is 
considerable.  Unless  the  patient  be  very  stout,  this  method 
will  very  usually  indicate  the  presence  of  a stone,  its 
size  and  position,  and  wliether  there  is  more  than  one. 

This  exposure  to  the  rays  need  not  be  a long  one  in 
order  to  obtain  satisfactoiy  results ; indeed,  one  of  ten'  to 
fifteen  seconds  will  give  a better  radiograph  than  a more 
prolonged  one,  as  the  blurring  of  shadow  due  to  respiratory 
movement  can  be  easily  avoided  with  the  short  exposure. 

A well-marked  shadow  of  a renal  calculus  will  enable 
the  operator  to  mark  its  exact  position,  measuring  from  the 
iliac  crest  and  spines. 

The  X-ray  photographs  are,  however,  not  an  infallible 
test  for  renal  calculi.  Very  small  stones  may  not  be  detected 
by  them,  nor  larger  ones  in  stout  patients  ; and  an  abscess  in 
the  kidney  may  occasionally  simulate  calculus  by  causing  a 
defined  shadow,  Tumours  in  or  about  the  kidney  may  cause  a 
faint  shadow  hardly  to  be  compared  with  that  caused  by  a stone. 

Iu$truinont<si  required. — Scalpels;  bistouries;  dis- 
secting, artery,  and  jiressure  forceps  ; two  rectangular  metal 
retractors.  The  following  special  instruments  are  used  in 
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dealing  with  the  stone: — A stout  slender  needle  in  a handle, 
or  a hare-lip  pin  for  sounding  the  calculus  ; long-bladed 
tenotome ; suitable  probes  and  scoops  ; steel  director  ; the 
smallest-sized  bladder  sound ; Lister’s  sinus  forceps;  dress- 
ing forceps  ; gall-stone  forceps.  A small  periosteal  elevator 
may  be  useful  in  detaching  some  stones,  and  a No.  3 
Duncan’s  uterine  dilator  has  been  recommended  as  a 
convenient  sound. 

THE  LUMBAR  OPERATION, 

1.  Exposure  ol' the  Kidney* — The  patient  lies  upon 
the  sound  side,  as  near  to  the  edge  of  the  table  as  possible. 
The  loin  of  the  affected  side  is  well  exposed,  and  to  widen 
the  interval  between  the  last  rib  and  the  crest  of  the  ilium 
a narrow  hard  cushion  or  sand-bag  should  be  placed  under 
the  loin  of  the  sound  side.  This  pillow  may  be  a little  in 
the  way  in  the  later  stages  of  the  operation,  in  which  case 
it  may  be  removed. 

The  surgeon  stands  by  the  patient’s  back,  leaning  over 
the  trunk.  An  assistant  stands  on  each  side  of  him,  to 
sponge  and  assist  in  retracting  the  wound.  A third  assi.s- 
tant  is  placed  on  the  other  side  of  the  table,  opposite  to  and 
facing  the  surgeon.  His  chief  duty  is  to  press  the  kidney 
towards  the  loin  when  the  organ  has  been  exposed. 

The  twelfth  rib  should  be  definitely  recognised  and  well 
defined.  It  is  occasionally  absent  or  rudimentary,  and  then 
the  pleural  sac  descends  below  the  eleventh  rib,  which  (unless 
the  precaution  is  taken  of  counting  the  ribs  from  above)  may 
be  mistaken  for  the  twelfth. 

An  oblique  incision  is  made  across  the  costo-iliac  sjiace. 
The  cut  commences  above,  about  half  an  inch  below  the  last 
rib  and  close  to  the  outer  border  of  the  erector  spiiife.  It  is 
continued  downwards  and  forwards  towards  the  crest  of 
the  ilium  (Fig.  109).  Its  length  must  depend  upon  the 
space  available,  and  upon  the  depth  of  the  tissues  of  the 
loin.  It  will  sufiice  if  it  be  at  first  three  inches  in  length, 
and  it  may  be  subsequently  enlarged  to  four  or  five  inches 
as  required. 


Fig.  10!).— OPER.VTIOXS  ON  THE  KIDXEY. 

A,  Incision  for  explor.ition,  for  neplirotoiny  and  nei)hro-litbotom\" ; B, 
Additional  incision  for  nephrectomy  ; C.  Konig’s  lnmbo-al)domiual 
incision  for  neplirectomy. 

a,  Latissinnis  dorsi  ; b,  External  oblique ; c,  Internal  oblique ; d,  Trans- 
versalis ; e,  Serratus  posticus  inferior  ; /,  Intercostals ; p,  Fascia 
lumborum  over  erector  spina3 ; li,  Crest  of  ilium ; 1,  Intercostal 
nerve  and  artery  ; 2,  Twelfth  (lorsal  nerve  and  lumbar  artery. 

outer  border  of  the  latissiinus  dor.si  and  the  hinder  border 
of  tlie  external  oblique  muscles  are  exposed.  The  fibres  of 
both  are  vertical,  and  they  are  divided  to  the  full  length  of 
the  skin  incision.  The  sheath  of  the  ei-ector  spinae  muscle 
should  not  be  opened.  The  internal  oblique  muscle  and 
the  posterior  aponeurosis  of  the  trausversalis  muscle  (fascia 
lumborum)  are  now  laid  bare.  The  fibres  of  the  former 
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muscle  run  upwards  and  inward.s.  Piei’cing  the  fascia  near 
tlie  rib  there  may  possibly  be  seen  branches  of  the  last 
dorsal  nerve  and  last  intercostal  artery,  and,  nearer  the  iliac 
crest,  the  first  lumbar  nerve  and  a branch  of  the  last  lumbar 
artery.  J3oth  muscle  and  aponeurosis  are  divided  to  the 
full  length  of  the  wound.  No  director  should  be  employed, 
and  any  bleeding  points  which  give  trouble  may  be  liga- 
tured, as  pressure  forceps  are  apt  to  be  in  the  way.  It  is, 
however,  very  rarely  that  there  is  any  need  for  a ligature 
at  this  stage.  The  anterior  or  outer  edge  of  the  quadratus 
lumborum,  and  the  anterior  layer  of  the  fascia  lumborum, 
are  exposed.  The  latter  is  freely  divided.  The  muscle  may 
be  severed  if  it  encroaches  on  the  field  of  the  operation. 

As  each  layer  of  tissue  is  divided,  the  several  parts  are 
retracted  by  means  of  broad,  rectangular  metal  retractors. 

The  fascia  transversalis  is  now  reached  and  divided,  when 
the  perirenal  fatty  tissue  Is  exposed. 

The  retractors  are  made  to  take  up  the  whole  of  the 
severed  structures  down  to  the  exposed  fatty  capsule,  and 
the  depths  of  the  wound  are  laid  open  to  the  utmost. 

The  perirenal  adipose  tissue  is  now  opened  up  with  the 
forceps  and  finger,  and  the  kidney  is  reached  and  laid  bare. 
In  order  to  bring  it  well  into  the  field  of  the  operation,  an 
assistant  should  press  the  anterior  wall  of  the  abdomen 
wdth  the  palms  of  both  hands  towards  the  exposed  loin, 
and  endeavour,  as  it  were,  to  force  the  kidney  into  the 
incision. 

Through  the  free  opening  made  in  the  perirenal  fat  the 
finger  is  introduced  and  the  whole  kidney  systematically 
examined. 

If  long-standing  inflammation  has  been  present,  the 
surrounding  tissues  will  be  confused,  will  be  matted  to- 
gether, and  will  offer  a more  or  less  firm  resistance  to  the 
exploring  finger. 

2.  Dt^toctioii  Keiiioval  ol'  tlie  — Tlie 

use  of  the  skiagraph  has  simplifled  both  these  procedures. 
It  is  possible  that  the  exact  position,  size,  and  imighly  the 
number  of  calculi  present  in  the  kidney  (for  they  care  often 
multiple)  can  be  thus  determined  beforehand.  With  its 
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employment  in  skilled  hands  there  is  now  less  need  to 
pierce  the  kidney  in  various  directions  with  an  exploring 
needle,  or  to  disturb  it  from  its  connections  and  to  brine  it 

out  into  the  wound.  The 
operation  is  shortened, 
and  the  degree  of  renal 
injury  materially  de- 
creased. It  may  possibly 
be  said  that  the  surgeon 
is  rarely  justihed  in  ex- 
ploring a kidney  for  stone 
unless  the  X-rays  have 
given  positive  indication 
of  its  presence.  It  must. 


however,  be 


again 


ob- 


served that  a stone  has 
been  apparently  indicated 
by  a shadow  in  the  ski- 
agraph, and  has  been 
proved  on  exploration 
not  to  exist.  On  the 
other  hand,  stones  of 
considerable  size  have 
not  been  indicated  by 
skiagraphs  taken  by  com- 
petent operators.  In- 
creased precision  in  the 
skiagraphy  of  the  kidney 
is  certainly  to  be  ex- 
pected. In  the  great 
majority  of  cases  the 
calculi  are  found  at  the 
orilice  of  the  ureter,  in 
the  pelvis  (especially  its 
lower  segment),  or  in  one  of  the  calyces.  The  incision 
should  be  made  through  the  posterior  wall  of  the  pelvis 

(Fig.  no,  A). 

The  incision  should  always  be  long  enough  to  admit  the 
finger,  and  should  be  placed  directly  over  the  stone.  It  is 


Fig.  110.— VEimCAI.  SECTION  THROUGH 
THE  LONG  AXIS  OF  KIDNEY. 

{From  a specimen  in  the  London 
Hospital  Museu7n.) 

The  dotted  line  passing  through  the 
upper  end  of  the  ureter  and  into  the 
jielvis  indicates  the  best  incision  for 
reaching  calculi  in  the  latter  or  in 
one  of  the  calyces  (b).  A section 
through  the  convexity  of  the  corte.x 
is  seen  to  divide  a number  of  arteries 
and  veins  of  considerable  size.  .“V,  D, 
Columns  of  Bertin  and  large  vessels 
cut  across ; C,  Py  ramids  of  Slalpighi. 


CHAP.  XII,] 


NEPHRO-Ll  THOTOM  Y. 


393 


frequently  advisable  to  encroach  on  the  renal  tissue,  in  which 
case  the  wound  should  radiate  from  the  hiluin  parallel  with 
the  main  vessels.  It  should  not  he  forgotten  that  a branch 
of  renal  artery  or  vein  is  often  present  behind  the  jjelvis, 
and  care  should  be  taken  to  avoid  this  if  jjossible.  The 
plan  of  entering  the  pelvis  through  a wound  made  through 
the  outer  border  of  the  kidney  is  not  to  be  commended.  As 
shown  in  Fig.  110,  such  an  incision  must  pass  through  a 
considerable  thickness  of  the  gland,  and  will  probably 
divide  several  important  vessels  ; in  fact,  the  haemorrhage 
following  “ bisection  of  the  kidney  ” has  in  some  cases  ne- 
cessitated nephrectomy,  and  even  led  to  the  patient’s  death. 

The  idea  on  which  section  through  the  cortex  is  based 
is  that  such  wounds  heal  more  readily  than  those  made 
through  the  pelvis  ; but  the  latter,  whether  sutured  or  not, 
soon  close  up.  As  a general  rule,  the  incision  should  run 
in  the  dotted  line  A in  Fig.  110,  or  a continuation  of  it. 
Such  an  opening  is  well  adapted  for  exploring  the  whole  of 
the  pelvis  with  finger  or  sound.  Of  course,  if  the  skia- 
graph has  revealed  a small-calculus  near  the  cortex  and  far 
from  the  pelvis,  the  surgeon  should  cut  down  directly 
over  it. 

With  x’egard  to  the  removal  of  the  stone,  a pair  of  small 
lithotomy  forceps,  or  a scoop  aided  by  the  surgeon’s  finger, 
will  answer  the  best. 

The  object  of  the  surgeon  should  be  to  remove,  if  pos- 
sible, the  calculus  without  breaking  it,  and  with  the  inflic- 
tion of  the  minimum  of  injury  to  the  pelvis  or  the  renal 
substance.  If,  however,  the  stone  be  large  and  irregularly 
branched,  it  may  be  found  necessary  to  break  it  up  into 
two  or  more  fragments,  and  to  remove  them  separately,  so 
as  to  avoid  undue  laceration  of  the  kidney.  Such  removal 
should  be  followed  by  a free  irrigation  of  the  part  with 
warm  sterilised  water. 

If  tlie  case  and  the  operation  be  uncomplicated,  the 
wound  made  in  the  pelvis  of  the  kidney  should  be  closed  by 
’ a series  of  very  fine  silk  sutures. 

3.  Cio^iiro  of  file  Wound. — If  the  incision  in  the 
kidney  be  sutured,  then  the  parietal  wound  may  be  entirely 
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closed  by  silkworm-gut  sutures  passed  deeply.  If  the  renal 
wound  be  not  sutured,  then  a full-sized  drainage-tube 
should  be  introduced  to  the  very  bottom  of  the  incision.  It 
should  be  in  contact  with  the  wound  in  the  kidney ; around 
it  should  be  packed  some  gauze,  which  will  act  as  an  addi- 
tional drain. 

The  wound  in  the  parietes  is  then  closed  in  the  usual 
way,  and  the  drainage-tube  secured  in  place  by  a suture. 

II.— Hephrectomy. 

The  operation  of  removing  or  excising  the  kidney  has 
been  performed  for  tumour  of  the  kidney,  for  renal  or 
ureteral  fistula,  and  for  disorganisation  of  the  organ  by 
injm-y,  tuberculous  disease,  suppuration,  or  urinary 
infiltration. 

Nephrectomy  may  be  performed  in  two  ways  : — 

1.  By  incision  through  the  loin — lumbar  nephrec- 

tomy. ^ 

2.  By  incision  thi’ough  the  anterior  abdominal 

parietes — abdominal  nephrectomy. 

1.  LUMBAR  NEPHRECTOMY. 

Iii!»lrinneiits  roqiiire*!.  — Scalpels;  bistouries; 
dissecting,  artery,  and  pressure  forceps  ; large  pressure  or 
clamp  forceps,  straight  and  angular ; broad  metal  rectangular 
I’etractors ; blunt  hooks ; stout  aneurysm  needle  in  a long 
handle  ; pedicle  needle ; silk,  kangaroo-tendon,  and  catgut 
ligatures. 

The  position  of  the  patient,  and  of  the  operator  and 
his  assistants,  is  the  same  as  has  been  already  described 
(page  389).  The  hard  pillow  under  the  loin  should  be  u.sed, 
in  order  to  extend  the  space  between  the  last  rib  and  the 
iliac  crest. 

Exposure  ;ni«l  Isolation  of  the  Ifidney.— 

The  incision  made  is  the  same  as  has  been  already  described 
in  the  account  of  nephro-lithotoniy  (page  389). 

When  the  organ  is  reached  and  has  been  superficially 
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examined,  it  will  usually  be  found  necessary  to  enlarge  the 
original  incision.  This  may  be  done  in  many  ways. 

The  oblique  incision  may  be  extended  to  the  full  length 
admitted  by  the  conformation  of  the  individual.  This 
incision  will  suffice  for  all  cases  in  which  the  lumbar  opera- 
tion is  allowable.  If  a greatly  increased  lumbar  incision  is 
called  for,  then,  in  my  opinion,  the  lumbar  operation  is  not 
permissible. 

hlorris  advises  that  to  the  original  cut  be  conjoined  a 
second  incision,  running  vertically  downwards  from  the 
hist,  and  starting  from  it  about  one  inch  in  front  of  its 
posterior  extremity  (Fig.  109,  b). 

The  kidney  is  exposed  in  the  manner  already  described 
(page  391). 

It  is  now  necessary  to  examine  it  and  separate  it  from 
its  connections.  Good  broad  rectangular  retractors  should 
be  used,  so  as  to  expose  the  parts  well,  and  an  assistant 
should  at  the  same  time  press  the  kidney  into  the  wound 
by  the  hands  applied  over  the  front  of  the  abdomen.  If 
there  have  been  no  inflammation  in  the  perinephric  tissue, 
the  separation  of  the  kidney  is  easy. 

The  fatty  tissue  around  the  kidney  can  readily  be 
detached  by  means  of  the  index  finger  of  one  hand  inti’o- 
duced  into  the  depths  of  the  wound,  and  swept  round  the 
organ  in  close  contact  Avith  its  capsule.  In  this  manner 
the  gland  is  readily  enucleated  and  isolated. 

When  there  has  been  much  inflammation,  as  in  cases  of 
calculous  or  tuberculous  pyo-nephrosis,  the  tissue  sur- 
rounding the  kidney  will  be  found  condensed  and  adherent, 
and  the  enucleation  of  the  organ  will  then  be  difficult,  or  in 
some  few  cases  impossible.  In  .such  case  the  kidney  should 
be  enucleated  from  its  thickened  and  firmly  adherent 
capsule,  and  the  latter  left  behind  with  the  pedicle.  In 
effecting  this  enucleation,  a flat  hernia  director  will  be  found 
to  be  of  service. 

Treatiiieiit  ol'  the  Pedicle — The  kidney,  having 
been  freed,  is  draAvn  as  far  out  of  the  wound  as  pos- 
sible, and  the  pedicle  is  isolated  Avith  the  fingers,  and 
examined  carefully.  To  obtain  more  room,  the  lower 
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ribs'  may  be  drawn  forcibly  upwards  with  a strong  re- 
tractor. 

The  individual  structures  in  the  pedicle  should  be 
exposed  and  isolated  as  far  as  is  po'ssible  by  rapid  dissection. 
The  ureter  is  well  isolated,  and  secured  between  two 
ligatures.  The  vessels  are  then  secured  separately,  or  in 
as  small  bundles  as  possible,  the  arteries  first  and  the  veins  ' 
afterwards.  Silk  or  kangaroo  tendon  is  used  to  secure  the 
pedicle,  and  it  is  conveniently  passed  by  means  of  a stout 
aneury.>m  needle.  The  ligatures  on  the  vessels  should  be 
applied  as  far  from  the  kidney  as  is  possible. 

As  each  ligatui*e  is  being  drawn  tight,  all  traction  upon 
the  pedicle  must  be  taken  off. 

The  pedicle  is  next  divided  with  blunt-pointed  scissors 
close  to  the  hilum  of  the  kidney. 

The  kidney  is  now  removed. 

The  pedicle  is  examined.  Any  bleeding  point  detected 
should  be  at  once  seized  with  pi*essure  forceps,  and  secured 
later.  Such  luemorrhage  may  depend  upon  the  existence 
of  aberrant  or  abnormal  branches  that  have  escaped  the 
ligatures  on  the  pedicle. 

The  ureter  is  then  examined.  If  it  appears  healthy  it 
is  left  as  it  is,  securely  ligatured.  If  it  be  dilated  and 
occupied  with  foul  or  tuberculous  pus,  then  as  much  of  the 
' tube  as  can  should  be  excised  above  a ligature  applied  as 
low  down  as  possible. 

The  possible  existence  of  abnormal  veins  and  arteries 
must  always  be  borne  in  mind.  These  vessels  may  escape 
the  clamp  or  the  ligature,  and  yet  be  severed  when  the 
kidney  is  removed.  In  more  than  one  recorded  case  fatal 
hfemorrhage  has  resulted  from  this  cause. 

The  wound  in  the  parietes  is  now  closed  by  sutures. 
These  should  be  of  silkworm  gut,  and  should  be  passed 
deeply,  so  as  to  embrace  the  various  layers  of  tissue 
divided. 

2.  ABDOMINAL  NEPHRECTOMY. 

Tlie  Operation. — The  incision  is  vertical,  is  made 
in  the  semilunar  line,  is  about  four  inches  in  length,  and  is 
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commenced  just  below  the  margin  of  the  ribs.  The  centre 
of  the  incision  will  probably  be  about  the  level  of  the 
umbilicus.  The  abdomen  is  opened,  the  cut  peritoneum 
on  either  side  is  picked  up  with  pressure  forceps,  and  when 
all  bleeding  has  been  checked  the  hand  is  introduced. 

The  following  are  now  the  steps  of  the  operation  : — 

A.  Examination  of  the  opposite  kidney. 

B.  Establishment  of  the  coder  dam. 

c.  Isolation  and  separation  of  the  kidney. 

D.  Isolation  of  the  pedicle  and  demonstration  of  its 

component  parts. 

E.  Ligature  of  the  pedicle. 

F.  Removal  of  the  kidney. 

G.  Disposal  of  the  ureter. 

A.  As  a first  measure  the  hand  is  passed  across  to  the 
opposite  side  of  tlie  body,  and  the  opposite  kidney  carefully 
examined.  If  this  organ  be  found  to  be  extensively  diseased, 
or  if  it  be  discovered  that  the  patient  has  but  one  kidney, 
then  the  nephrectomy  must  needs  be  at  once  abandoned. 

The  kidney  on  the  affected  side  is  now  examined,  its 
size  is  estimated,  its  general  characters  as  regards  mobility, 
consistence,  etc.,  are  ascertained,  and  the  condition  of  its 
pedicle  is  demonstrated. 

The  small  intestines  are  kept  aside  by  slightly  tilting 
the  body  to  the  opposite  side. 

The  colon  is  made  out,  and  is  pushed  towards  the  median 
line.  The  surgeon,  then  incises  the  outer  layer  of  the 
mesocolon  vertically  over  the  renal  region.  Into  the  rent 
thus  made  the  fingers  are  introduced,  and  the  kidney  is 
laid  bare. 

B.  Pressure  forceps  are  made  to  grip  the  peritoneum  on 
each  side  of  this  rent  in  the  mesocolon.  The  forceps — 
some  six  on  each  side — are  then  lifted  up  and  carry  the 
two  edges  of  the  peritoneum  with  them,  as  one  would  lift 
up  the  mouth  of  a sac.  The  margins  of  the  rent  in  the 
mesocolon  are,  indeed,  drawn  up  until  they  reach  the 
margins  of  the  skin  wound.  The  kidney  lies  exposed  at  the 
bottom  of  the  peritoneal  bag  thus  produced.  It  is  within 
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this  bag  that  the  whole  operation  is  carried  out,  tlie 
peritoneum  being  freely  separated,  so  as  to  give  plenty  of 
room.  The  operation  is  thus  carried  out  within  a species 
of  coffer  dam.  If  tlie  forceps  be  properly  adjusted,  the 
operation  is  extraperitoneal:  The  general  peritoneal  cavity 

is  shut  off.  If  the  kidney  contains  an  abscess  and  that 
abscess  bursts  during  its  removal,  it  bursts  into  the  coffer 
dam,  and  is  quite  isolated.  Any  bleeding  also  is  limited  by 
the  walls  of  the  coffer  dam,  and  must  remain  extra- 
peritoneal.  I have  never  found  any  difficulty  in  main- 
taining this  coffer  dam  intact  during  the  whole  of  the 
operation.  It  has  the  advantage  also  of  preventing  any 
coil  of  small  intestine  from  appearing  in  the  operation  area. 

c.  As  soon  as  the  coffer  dam  has  been  made  secure,  the 
kidney  is  exposed,  and  is  well  and  thoroughly  isolated  all 
round.  This  separation  is  to  a great  extent  effected  by  the 
fingers,  which  keep  throughout  very  close  to  the  capsule  of 
the  gland.  Now  and  then  the  scissors  are  needed  to  divide 
resisting  bands,  and  sometimes  the  scalpel  is  required.  The 
most  difficult  part  of  the  kidney  to  free  is  the  upper  end, 
and  that  should  be  dealt  with  last.  Care  must  be  taken  to 
leave  the  suprarenal  body  behind.  When  the  kidney  is  very 
adherent,  this  process  of  separation  is  very  tedious.  Free 
use  of  the  scissors  may  be  demanded.  The  chief  rule  is  to 
keep  always  close  to  the  kidney,  and  to  be  careful  of  the 
vessels  when  the  hilum  is  reached.  There  is  no  objection  to 
the  leaving  of  parts  of  the  capsule  behind,  but  it  should  be 
avoided  whenever  possible. 

D.  When  the  kidney  has  been  well  and  entirely  freed, 
the  next  step  is  to  free  the  pedicle.  This  must  be  done 
by  pushing  the  peritoneum  towards  the  median  line.  The 
pedicle  must  be  isolated  on  all  sides,  in  front,  behind,  above, 
and  below.  Some  dissection  will  be  needed  to  make  this 
separation  complete.  The  next  strp  in  the  operation  is  the 
isolation  of  the  component  parts  of  the  pedicle.  This  is 
done  when  the  kidney  has  been  drawn  well  outside  the 
abdominal  wound.  The  kidney  is  dragged  upon  and  the 
pedicle  displayed  from  all  sides.  The  isolation  of  the  ureter 
and  chief  vessels  is  effected  by  dissection  with  scalpel 
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and  forcep.s,  and  with  the  forceps  and  the  blunt  dissector. 
On  the  right  side  tlie  very  close  iDOsition  of  the  vena  cava 
must  be  borne  in  mind.  Adhesions  may  render  this  part  of 
the  operation  very  difficult. 

E.  The  pedicle  is  now  tied  in  segments.  The  ureter  is 
first  isolated,  and  is  at  once  severed  between  two  strong  silk 
ligatures.  To  the  lower  ligature  a pair  of  pressure  forceps 
are  attached  as  a guide.  The  vessels  of  the  pedicle  are  nosv 
tied  separately  or  in  small  bundles  by  means  of  fine  silk. 
The  arteries  are  secured  before  the  veins.  An  aneurysm 
needle  is  useful  at  this  stage.  The  tension  on  the  pedicle  is 
relaxed  as  the  ligatures  are  drawn  tight.  Before  the  pedicle 
is  divided  one  or  more  clamps  may  be  applied  to  the  pedicle 
tissues  on  the  proximal  side  of  the  ligatures. 

F.  The  pedicle  it  now  cut  through  with  scissors.  To 
prevent  an  escape  of  blood  from  the  kidney,  the  vessels 
may  be  clamped  on  the  kidney  side  of  the  intended  line 
of  section.  The  kidney  is  now  free,  and  is  removed. 
The  surgeon  then  x’eturns  to  the  pedicle  stump.  He  re- 
moves any  clamp  forceps  which  may  be  in  position,  and 
applies  additional  ligatures  if  necessary. 

G.  The  surgeon  now  seeks  for  the  divided  ureter.  If  it 
be  healthy,  nothing  remains  but  to  cut  the  ligature  on  it 
short,  and  di-op  it  back.  If  it  be  dilated  or  contain  pus,  as 
much  of  the  tube  as  can  be  cut  away  should  be  removed.  It 
should  be  ligatured,  and  the  cut  end  exposed  beyond  the 
ligature  should  be  very  vigorously  scraped  with  a Volk- 
mann’s  spoon.  It  may  be  necessary  to  examine  the  ureter 
for  a calculus,  and  to  remove  such  calculus  if  found.  I 
have  met  with  no  instance  in  which  it  appeared  to  be 
necessary  to  bring  out  the  divided  ends  of  the  ureter 
through  an  incision  in  the  loin.  No  circumstances  would 
justify  the  bringing  of  the  divided  end  of  the  ureter  out 
at  the  anterior  abdominal  incision. 

The  cavity  left  by  the  removal  of  the  kidney  is  well 
cleaned  out,  and  if  any  septic  matter  is  likely  to  have  found 
its  way  into  it,  the  whole  cavity  is  well  washed  out  with 
a weak  and  warm  antiseptic  solution.  When  the  operator 
has  convinced  himself  that  all  oozing  has  ceased,  and  that 
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the  opemtiou  area  is  absolutely  clean,  the  wound  in  the 
parietes  may  be  closed  in  the  usual  way,  and  a suitable 
dressing  applied.  No  drainage  is  required. 

If,  however,  any  septic  matter  has  escaped  into  the 
cavity  left  by  the  removal  of  the  kidney,  then  drainage 
should  be  employed.  The  drainage-tube  is  best  carried 
through  the  loin  at  a convenient  spot  close  to  the  anterior 
or  outer  edge  of  the  quadratus  lumboruin  muscle. 

There  is  no  need  to  close  by  sutures  the  rent  made  in 
the  peritoneum. 

1 II. N EPIIRORRAPHY. 

This  operation  is  ]iractised  in  exceptional  cases  of  float- 
ing, movable,  or  wandering  kidney,  in  which  the  organ 
is  the  seat  of  severe  and  spasmodic  attacks  of  pain,  due 
to  torsion  of  the  pedicle.  It  is  occasionally  also  employed 
in  special  cases  in  which  there  is  more  or  less  continuous 
discomfort,  and  in  which  all  other  measures — such  as  the 
use  of  a carefully  fitted  abdominal  belt — have  failed. 

The  operation  was  at  one  time  somewhat  indiscrimin- 
ately employed.  It  should  be  restricted  to  the  exceptional 
case. 

Tlie  Operation. — The  kidney  is  exposed  through 
the  loin  in  the  manner  already  described  (page  389). 
When  reached,  it  is  well  forced  into  the  wound  by  an 
assistant,  who  presses  upon  it  with  both  hands  applied 
over  the  anterior  abdominal  wall.  The  fatty  capsule  is 
Avell  opened  up.  Often  very  considerable  difficulty  will 
be  experienced  in  fixing  an  unusually  mobile  organ. 

The  posterior  surface  of  the  kidney  in  its  capsule  is 
thoroughly  exposed  and  brought  into  the  wound.  A curved 
needle  charged  with  fairly  thick  kangaroo  tendon  is 
passed  through  the  muscular  and  aponeurotic  edge  at  the 
upper  end  of  the  wound,  and  then,  carefully  avoiding  the 
peritoneum,  is  made  to  pierce  the  upper  part  of  the  kidney. 
The  needle  dips  into  the  kidney  substance  for  half  an  inch 
or  less,  and  emerges  from  one  to  two  inches  fi’om  its  point 
of  entrance,  so  that  the  ligature  gets  a wide  hold  on  the 
kidney.  The  needle  is  then  passed  through  the  opposite 
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edge  of  muscle,  and  the  looj)  is  held  in  a pair  of  pressure 
forceps.  A second  and  third  suture  is  similarly  introduced 
below  the  first  one,  traversing  the  middle  and  lower  parts  of 
the  kidneys.  Four  and  even  five  such  sutures  may  sometimes 
be  employed.  The  patient  is  then  turned  almost  into  the 
supine  position  and  the  sutures  are  knotted  securely  one  by 
one,  without  employing  such  force  as  would  risk  their  cut- 
ting through.  The  kidney  tissue  is  very  soft,  and  the 
sutures  are  readily  made  to  cut  through  unless  tied  very 
gently.  If  necessary,  one  or  more  buried  sutures  of  ten- 
don may  be  employed  to  close  the  wound  in  the  muscles 
still  further. 

There  is  no  necessity  to  introduce  the  sutures  deeply 
into  the  renal  cortex,  and  there  should  be  no  risk  of 
passmg  one  into  the  pelvis  or  one  of  the  calyces.  The 
superficial  part  of  the  wound  is  closed  with  silkworm-gut. 
Drainage  is  not  required. 

IV. — Uretero-lithotomy. 

A calculus  may  be  impacted  at  the  junction  of  the  renal 
pelvis  with  its  ureter,  aC*  the  vesical  orifice,  or  at  any  point 
between  these  two.  Hence  no  fixed  rules  can  be  laid  down 
for  its  extraction.  In  the  majority  of  cases  the  stone  should 
be  cut  down  upon  in  the  lumbar  region  through  an  incision 
made  as  for  nephrotomy,  commencing  at  the  angle  between 
the  erector  spinse  and  the  last  rib,  and  passing  downwards 
to  the  iliac  crest.  The  Rontgen  rays  should  always  have 
been  used  beforehand,  and  the  position  of  the  calculus  ascer- 
tained as  far  as  possible.  The  lower  end  of  the  kidney  and 
the  pelvis  having  been  identified,  the  calculus  is  sought 
by  palpation.  If  it  can  be  detected  in  or  near  the  renal 
pelvis,  the  latter  is  incised,  care  being  taken  to  avoid  any 
aberrant  renal  vessels  (it  is  quite  common  to  find  one  or 
more  branches  of  the  renal  vessels  passing  behind  the  upper 
end  of  the  ureter).  A gush  of  urine  ensues,  and  the  finger, 
being  introduced,  will  perhaps  succeed  in  extracting  the 
stone  aided  by  pressure  from  below  Avith  the  left  hand.  A 
small  lithotomy  scoop  or  forceps  such  as  are  used  in 
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cholecystotomy  may  be  required,  and  the  forceps  should 
have  a secure  grip  to  prevent  the  stone  from  slipping  out  of 
their  grasp. 

If  the  calculus  be  fixed  in  the  ureter  too  low  down 
to  allow  of  its  being  pushed  upwards  into  the  pelvis,  the 
ureter  should  be  incised  in  its  long  axis  directly  over  the 
stone,  which  may  be  reached  from  the  loin  as  low  as 
the  upper  part  of  the  iliac  fossa. 

If,  however,  it  is  previously  known  that  a calculus 
is  impacted  within  a few  inches  of  the  bladder,  an  in- 
cision should  be  made  similar  to  that  used  for  ligature 
of  the  common  iliac  artery.  This  incision  is  made  just 
above  and  parallel  to  the  outer  half  of  Poupart’s  ligament, 
curving  upwards  and  slightly  inwards  when  it  reaches 
the  level  of  the  anterior  superior  spine.  The  abdominal 
muscles  and  transversalis  fascia  are  divided  in  this  incision 
until  the  snbperitoneal  fatty  layer  is  reached  ; the  peri- 
toneum is  then  gradually  pushed  inwards  until  the  ureter 
is  reached  as  it  crosses  the  bifurcation  of  the  common 
iliac  artery.  Its  identification  will  probably  be  rendered 
easy  by  its  distension  with  urine ; the  distended  part 
may  measure  two  inches  or  more  in  diameter.  Whilst 
his  assistant  pi’esses  aside  the  peritoneum,  the  operator 
opens  the  ureter  longitudinally,  and  after  the  mine  has 
escaped  into  a sponge  held  ready  for  it,  he  passes  a bent 
pair  of  forceps  down  to  grasp  the  stone.  If  the  patient 
be  a woman,  the  manipulation  will  be  much  aided  by 
the  index  finger  of  the  opposite  hand  in  the  vagina 
pushing  u})wards  and  steadying  the  stone.  The  stone  is 
usually  elongated,  with  its  long  axis,  of  course,  in  the 
line  of  the  uretei’.  Should  the  patient  be  thin,  the  ureter 
will  probably  be  reached  with  ease,  and  the  extraction  of 
the  stone  may  present  no  difficulty.  Far  otherwise  is  it 
if  the  patient  be  stout,  for  the  search  for  a small  calculus 
at  the  depth  of  some  eight  inches  of  fat  from  the  surface, 
whilst  venous  oozing  is  continuous,  may  tax  the  resources 
and  patience  of  the  operator  to  the  utmost. 

It  is  needless  to  say  that  under  such  unfavourable  cir- 
cumstances no  attempt  should  be  made  to  suture  the  wound 
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in  the  renal  pelvis -or  ureter;  but  in  ordinary  cases  this 
may  be  done  with  success,  and  such  suturing  should  be 
employed  as  a routine  measure.  In  any  case  due  pro- 
vision should  be  made  for  drainage  of  the  wouml. 

In  order  to  expose  tlie  greater  part  of  the  ureter 
from  the  renal  pelvis  down  to  near  the  bladder,  a very 
long  incision  (lumboilio-inguinal)  is  advocated  by  Mr. 
H.  Morris.  This  incision  commences  under  the  last  rib, 
passes  forwards  and  downwards  across  the  ilio-costal  space, 
curves  round  the  iliac  crest  one  inch  to  the  inner  side 
of  the  anterior  superior  spine,  runs  parallel  with  Pou part’s 
ligament,  and  ends  nearly  at  the  external  abdominal 
ring. 

The  peritoneum  must  on  no  account  be  opened,  and 
the  spermatic  vessels  in  the  male,  the  ovarian  in  the  female, 
must  be  carefully  avoided.  If  an  impacted  stone  be 
detected  it  should,  if  jiossible,  be  pushed  upwards  into  the 
dilated  portion  of  the  ureter,  which  is  then  incised.  After 
the  removal  of  the  stone,  the  incision  in  the  ureter  is  closed 
by  sutures. 
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CHAPTER  I. 

Operation  for  Strangulated  Hernia. 

Iiisti'iiinciits  required. — A scalpel  and  hernia 

knife  ; dissecting  forceps ; fine-toothed  forceps  ; pressure 
and  artery  forceps ; blunt-pointed  bistoury  ; hernia  direc- 
tors ; blunt  hooks  j needles ; scissors  ] sutures.  In  the 
event  of  its  being  necessary  to  resect  a portion  of  the  pro- 
lapsed intestine,  clamps,  intestinal  needles,  and  suitable 
sutures  should  be  at  hand. 

The  hernia  knife  should  be  as  simple  as  possible,  and 
should  have  a short  cutting  edge.  “ Guarded  knives,” 
“ herniotomes,”  and  other  complex  instruments  for  dividing 
the  stricture,  should  be  avoided. 

1.  l]xposiirc  and  Opening-  ol  tlic  Sac. — An  in- 
cision is  made  over  the  neck  of  the  sack,  and  as  a rule  in 
the  long  axis  of  the  tumour.  This  incision  should  be  placed 
as  far  from  the  genital  region  as  possible ; thus  in  the  case 
of  inguinal  hernia  it  should  not  encroach  on  the  scrotum. 
The  various  layers  between  the  integument  and  the  sac  are 
divided  by  clean  and  pi’ecise  cuts  that  involve  the  whole 
length  of  the  incision.  Any  vessels  that  ai’e  liable  to  be 
divided  are  secured  with  pressure  forceps. 

There  is  no  need  to  use  a director  in  dividing  the  tissues 
which  cover  the  sac,  and  that  dangerous  instrument  can  vei’y 
well  at  this  stage  be  di.spensed  with. 

It  is  needless  to  say  that  the  various  precise  anatomical 
coverings  of  the  sac  cannot  be  identified  as  they  are  divided. 
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The  subcutaneous  tissue  can  of  course  be  recognised,  and  in 
the  inguinal  region  the  intercolumnar  fascia  and  the  ere- 
masteric  fascia  can  often  be  made  out ; but  beyond  this  the 
surgeon  will  be  but  little  reminded  of  the  coverings  which 
are  so  elaborately  displayed  in  the  dissecting-room. 

The  sac,  when  well  exposed,  has  usually  a distinct 
capsule-like  outline,  its  walls  are  tense,  and  when  they  are 
thin,  the  blood-stained  fluid  contained  therein,  or  the  purple 
gut,  may  give  to  the  structure  a bluish  aspect.  In  a thick- 
walled  sac,  this  somewhat  characteristic  bluish  tint  may  be 
entirely  absent. 

The  sac  is  best  identified  by  the  fingers,  rather  than  by 
the  eyes.  As  the  hernia  is  laid  bare,  the  surgeon  should 
from  time  to  time  pinch  up  the  coverings  yet  left  undivided 
between  the  finger  and  thumb,  and  estimate  their  thickness. 

Any  attempt  to  demonstrate  the  sac  by  counting  the 
supposed  anatomical  layers  that  are  divided  in  exposing  it  is 
almost  sure  to  be  fallacious. 

The  sac,  having  been  identified,  is  well  exposed,  and  its 
neck  is  well  cleared. 

Before  opening  the  sac,  the  operator  pinches  up  a minute 
portion  of  the  wall  between  his  finger  and  thumb,  in  order 
to  estimate  its  thickness  and  to  demonstrate  that  it  is  clear 
from  attachments  to  the  contents  of  the  sac.  A like  fold  in 
the  sac  wall  is  then  picked  up  by  dissecting  forceps  and 
opened  by  means  of  a scalpel,  the  blade  of  which  is  held 
nearly  flat.  The  operatoi-  pulls  the  little  fold  of  sac  away 
from  the  bowel  as  he  makes  the  division.  When  once  an 
opening  is  niade,  it  is  readily  enlarged  by  means  of  a 
blunt-pointed  bistoury,  or  blunt-pointed  scissors.  The  sac 
should  be  cleanly  opened,  and  not  torn  open.  The  operation 
up  to  this  point  should  be  carried  out  by  careful  incisions, 
and  not  by  tearing. 

2.  Division  of  tlic  St i'U‘f lire,  ami  the  Treat- 
ment of  the  Contents  of  tiie  Sae. — The  exposed 
bowel  is  carefully  examined  and  its  treatment  deter- 
mined upon.  The  less  it  is  handled  the  better.  If  it 
be  in  a condition  suitable  for  reduction,  the  next  step  will 
be  to  divide  the  stricture.  The  neck  of  the  sac  is  examined 
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with  the  point  of  the  left  forefinger,  and  the  density  of  the 
stricture  and  the  best  point  for  introducing  theliernia  knife 
is  determined  upon.  The  finger  must  be  used  gently.  There 
must  be  no  attempt  made  to  dilate  the  stricture  with  the 
finger,  or  to  force,  the  finger  through  the  constricted  aper- 
ture. The  part  of  the  bowel  that  usually  sufl'ers  most  in 
strangulated  hernia  is  the  part  directly  embraced  by  the 
stricture,  and  this  is  the  part  that  will  be  crushed  and 
bruised  if  persistent  attempts  be  made  to  force  the  finger 
into  the  stricture. 

The  forefinger  lies  with  the  nail  towards  the  bowel,  and 
the  most  the  surgeon  does  is  to  make  clear  a point  at  which 
the  hernia  knife  can  be  inserted.  The  finger  is  the  best 
director : the  hernia  knife  is  passed  along  it  with  the  blade 
fiat  against  the  finger.  Tlie  point  of  the  knife  at  last 
reaches  the  pulp  of  the  finger  that  is  pressed  against  the 
stricture,  while  the  nail  lies  against  the  bowel.  The  point 
of  the  knife  is  passed,  still  on  the  flat,  beyond  the  finger  and 
into  the  ring.  -It  is  then  turned  with  its  edge  towards  the 
stricture,  and  by  a slight  movement  of  the  blade  the  stric- 
ture is  divided. 

The  left  forefinger,  or  in  case  of  a tight  neck  to  the  sac 
the  little  finger,  acts  throughout  as  a guide.  It  is  retained 
in  position  after  the  knife  has  been  withdrawn,  and  is  then 
em|Dloyed  to  ascertain  that  the  division  of  the  stricture  has 
been  sufficiently  complete. 

The  knife  is  used  with  a gentle  sawing  movement ; and 
with  regard  to  the  edge,  it  is  better  for  it  to  be  too  blunt 
til  an  too  sharp. 

In  many  instances  the  finger  cannot  be  entirely  relied 
upon,  and  a director  must  be  used.  This  especially  applies 
to  cases  where  the  neck  is  deeply  placed,  where  the  sti’icture 
is  narrow  and  tight,  and  where  a place  for  the  introduction 
of  the  hernia  knife  cannot  be  made  out  by -the  forefinger. 

The  choice  of  the  director  employed  must  depend  upon 
the  habit  of  the  operator  and  the  nature  of  the  case  in  hand. 
It  is  introduced  with  the  right  hand,  guided  by  the  left 
forefinger,  and  must  be  most  carefully  manipulated.  The 
left  forefinger  and  the  director  are  employed  in  exactly  the 
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same  manner  and  relation  as  the  forefinger  and  the 
knife. 

When  once  the  director  has  been  passed  through  the 
stricture,  and  is  in  place,  it  is  held  in  position  with  the 
left  hand,  while  the  hernia  knife  is  used  in  the  right. 

The  knife  must  be  cautiously  introduced.  It  is  possible 
for  the  bowel  to  overlap  the  director  and  the  knife,  and  to 
be  cut  by  the  movement  of  the  blade.  When  the  bowel  is 
in  danger,  it  should  be  pressed  aside  by  the  assistant  with 
his  finger  or  a small  sponge  held  in  a holder.  It  is  well  to 
have  but  a very  limited  cutting  edge,  and  to  see  that  the 
whole  of  the  cutting  edge  is  well  within  the  stricture  before 
the  division  is  attempted. 

After  the  knife  has  been  withdrawn,  the  stiicture  may 
be  further  dilated  with  the  director,  which  is  forced  against 
the  divided  fibres,  and  therefore  away  from  the  bowel. 

It  should  be  a rule  to  endeavour  to  make  as  slight  a 
division  of  the  stricture  as  possible,  such  a division  as  will 
allow  of  the  gut  being  reduced,  and  no  more. 

The  loop  of  bowel  should  now  be  gently  drawn  down  and 
the  constricted  part  examined,  since  it  is  here  that  the  in- 
jurious effects  of  the  strangulation  may  be  most  manifest. 

The  next  step  is  to  reduce  the  gut,  the  fibrous  and  mu.s- 
cular  structures  around  the  hernial  orifice  being  relaxed  as 
far  as  possible.  In  inguinal  and  femoral  ruptures  this  is 
effected  by  flexing  the  thigh  upon  the  pelvis.  An  attempt 
is  then  made  to  squeeze  the  bowel  by  a kind  of  kneading 
movement  with  the  thumb  and  fingers  through  the 
opening. 

The  manipulation  must  be  of  the  gentlest,  and  the 
sui'geon  must  be  prepared  to  exercise  considerable  patience. 
If  the  coil  will  not  return  by  pressure  applied  at  one  ex- 
tremity, it  may  yield  by  j;)ressure  applied  at  the  other  end 
of  the  loop. 

In  some  cases  of  difficulty,  the  reduction  is  rendered 
easier  if  the  margin  of  the  hernial  oi’ifice  is  held  up  by 
means  of  a small  blunt  hook  introduced  into  it,  or  by  two 
pressure  forceps  grasping  the  opened  sac  and  straightening 
its  neck.  This  especially  applies  to  large  inguinal  herniie. 
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Ill  other  cases  more  bowel  may  be  drawn  down  from  the 
abdomen,  and  the  reduction  may  then  be  directed  in  the 
line  in  which  the  withdrawal  of  the  intestine  appears  to  be 
the  more  easily  effected. 

If  the  bowel  be  much  distended,  that  part  nearest  to 
the  ring  can  often  be  emptied  of  some  portion  of  its  con- 
tents by  judicious  manipulation. 

Any  flakes  of  lymph  that  may  be  disturbed  in  handling 
the  gut  should  be  washed  away  with  warm  sterile  water. 

After  the  reduction  the  finger  should  be  passed  through 
the  ring  into  the  abdomen,  to  make  sure  that  all  is  clear. 
The  sac  is  now  washed  out. 

If  any  omentum  exists  in  the  hernia,  it  must  be  dealt 
with  as  its  condition  demands. 

If  it  appears  healthy,  is  small  in  amount,  and  is  quite 
free  from  adhesions,  it  may  be  reduced.  Nothing  better 
can  be  done  for  it.  In  the  majority  of  cases,  however,  it 
will  need  to  be  removed.  It  will  be  found  to  be  altered  in 
structure,  to  be  inflamed,  or  to  be  matted  into  a granular 
kind  of  mass,  or  to  be  adherent. 

Small  portions  may  be  ligatured  en  masse  with  one  cat- 
gut ligature,  and  then  cut  off*.  Larger  portions  are  most  con- 
veniently dealt  with  by  passing  a series  of  loops  of  catgut 
by  means  of  an  aneurysm  needle,  each  loop  enclosing  one  or 
more  omental  vessels.  Fine  catgut  may  be  used,  but  each 
loop  must  be  securely  knotted,  a treble  knot  being  the 
safest.  When  the  expanded  portion  of  the  omentum  has 
been  excised  below  the  ligatures  the  latter  should  be  in- 
spected and  cut  short  before  returning  the  stump  into  the 
abdomen.  The  risk  of  a ligature  slipping  is  avoided  by 
making  each  include  only  a small  part  of  the  omental  neck. 

It  is  well  to  remember  that,  how'ever  large  the  protruded 
mass  may  be,  it  will  have  a comparatively  slender  neck. 

The  reduction  of  the  stump  of  the  omentum  should  be 
in  every  case  complete.  It  should  be  returned  quite  free 
into  the  abdomen.  No  part  should  be  left  either  in  the 
sac  or  in  its  neck. 

3.  Treatment  of  tlie  Sac  and  Closure  of  flie 

Woiindt — In  very  severe  cases,  in  which  the  patient 
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is  already  much  exhausted,  and  in  which  it  is  desirable  to 
complete  the  operation  with  as  little  delay  as  possible,  the 
sac  may  be  left  as  it  is,  and  the  wound  closed. 

In  cases  of  a less  extreme  degree,  in  which  no  com- 
plication exists  that  opposes  the  measure,  the  sac  may  be 
dealt  with  according  to  one  of  the  methods  of  “ radical  cure.” 

In  the  majority  of  cases  the  simpler  the  measure  the 
better. 

The  wound  having  been  well  washed  out,  and  any 
redundant  skin  removed,  the  margins  of  the  incision  are 
united  by  sutures. 

4.  Treatment  of  Coiiiplicatioiis. — a.  When  the 
Intestine  is  Adherent  to  the  Sac. — Adhesions  of  the  bowel 
to  omentum  are  readily  enough  dealt  with.  The  omentum, 
if  it  cannot  be  peeled  off  from  the  intestine,  is  cut  away 
with  scissors  until  only  the  slightest  trace  of  it  is  left  still 
attached  to  the  guf,  which  can  then  be  reduced. 

Adliesions  of  the  bowel  to  the  sac  may,  wlien  slight 
and  recent,  be  broken  down  with  the  finger  or  a flat 
director ; when,  however,  they  are  of  old  standing  and 
extensive,  their  treatment  becomes  a matter  of  some  diffi- 
culty. These  examples  of  extensive  and  firm  adhesions 
are  for  the  most  part  met  with  in  old  umbilical  or  scrotal 
hei’nife  of  large  size,  which  have  been  for  many  years  iri’e- 
ducible,  and  have  perhaps  been  more  than  once  inflamed. 

The  “ breaking- down  ” of  such  adhe.sious  must  be  a 
matter  of  infinite  care,  as  the  bowel  is,  as  a rule,  more 
readily  torn  than  is  the  wall  of  the  sac. 

Many  of  the  adhesions  can  be  divided  with  scissors  or 
a scalpel,  and  some*  may  be  torn  through  after  partial 
division. 

B.  When  the  Gut  is  Gangrenous. — Much  has  been 
written  upon  the  subject  of  the  treatment  of  gangrenous 
intestine  in  hernia,  and  very  remarkable  differences  of 
opinion  have  been  expressed  upon  the  question.  It  would 
be  out  of  place  to"  enter  into  a discussion  of  this  subject, 
or  to  consider  minutely  the  phy.sical  signs  that  may  dis- 
tinguish intestine  which  is  gangrenous  from  that  which  may 
still  recover. 
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If  the  bowel,  when  exposed,  be  in  what  may  be  termed 
a doubtful  condition,  it  had  better  be  reduced  into  the 
abdomen.  It  is  in  a moi’e  favoui  able  position  for  recovery 
within  the  peritoneal  cavity  than  within  the  inflamed  sac. 
Before  replacement,  the  jjarts  concerned  should  be  well 
washed  with  an  antiseptic  solution.  Such  a coil  of  bowel 
seldom  travels  far  from  the  hernial  ring.  The  sac  should 
be  left  open,  and  a drainage-tube  of  large  size  be  intro- 
duced. If  the  gut  at  a later  period  gives  way,  it  will  do 
so  gradually ; and  as  adhesions  are  rapidly  formed,  the 
intestinal  contents  will  escape  along  the  course  of  the  open 
sac.  Whatever  theoretical  objections  may  exist  to  this 
procedure,  practice  has  shown  that  it  may  be  safely  carried 
out,  assuming  that  it  applies  to  bowel  which  is  not  actually 
gangrenous,  but  in  a condition  which  may  be  termed  doubt- 
ful. It  is  remarkable  to  what  an  extent  these  loops  of 
“ doubtful  ” intestine  recover. 

If  the  bowel,  when  exposed,  be  found  to  be  gangi’enous, 
two  courses  are  open  to  the  operator  : — 

(1)  The  stricture  may  be  divided,  and  the  gangrenous 
bowel  resected. 

In  carrying  out  the  resection,  either  an  artificial  anus 
may  be  established,  which  can  be  closed  by  a subsequent 
operation,  or  the  divided  ends  of  the  gut  may  be  at  once 
united  and  returned  into  the  abdomen.  The  union  may 
be  effected  by  means  of  a double  row  of  sutui’es,  or  by 
Murphy’s  button  ; by  preference  the  former,  if  the  patient 
be  in  a condition  to  bear  the  lengthy  operation. 

(2)  The  sac  having  been  well  opened  up  and  well 
Avashed  out  with  an  antiseptic  solution,  the  bowel  is  left  in 

after  having  been  incised.  The  parts  are  well  dusted 
with  iodoform,  and  means  are  taken  to  provide  the  most 
efficient  drainage.  Sevei’al  surgeons  of  eminence  advise 
that  in  these  cases  the  stricture  should  be  divided,  and 
that  the  gut  should  be  left  in  situ,  having  been  first 
secured  by  means  of  two  or  three  silk  stitches  passed 
through  the  serous  and  muscular  coats,  and  then  fastened 
to  the  skin.  The  objection  to  this  plan  is  that  the  ab- 
dominal cavity  is  opened  up  and  exposed  to  infection  from 
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the  putrid  contents  of  tlie  sac.  A barrier  of  lympli  will 
have  already  shut  off  the  gangrenous  segment,  and  this 
})i'otective  barrier  is  broken  down.  Should  the  bowel  be 
in  a doubtful  condition,  the  plan  last  described  may  be 
advisable  ; but  when  it  is  actually  gangrenous,  it  does  not 
a])pear  to  have  much  to  recommend  it.  It  has  been  urged, 
also,  that  if  the  strict lu-e  be  not  divided,  the  intestinal 
obstruction  is  not  relieved.  This  argument  in  faAmur  of 
dividing  the  stricture  is,  however,  not  supported  by  experi- 
ence. It  will  be  found  that  when  gangrene  has  set  in, 
nearly  all  tension  is  taken  off  from  the  parts,  especially 
when  the  gas  and  oedematous  effusion  which  attend  the 
process  are  evacuated  by  an  incision  ; and  it  is  usual  to 
observe  hecal  matter  at  once  escape  when  the  putrid  bowel 
is  incised. 

If  there  be  no  immediate  escape  of  the  intestinal  con- 
tents, such  discharge  will  take  place  as  soon  as  the  swelling 
of  the  parts  has  subsided,  as  a result  of  the  incision  of 
the  gut. 

c.  When  the  Intestine  is  Wounded. — The  bowel  may  l)e 
accidentally  wounded  when  too  rash  a division  of  the 
superficial  parts  is  made,  when  adhesions  exist  between  the 
gut  and  the  sac,  when  the  altered  gut  is  mistaken  for  the 
sac,  or  when  the  loop  of  bowel  comes  into  accidental  contact 
with  the  edge  of  the  hernia  knife  as  it  is  being  passed 
through  the  stricture. 

The  opening  made  should  in  each  case  be  closed  by 
means  of  Lembert’s  suture,  the  loop  of  gut  should  be  re- 
turned into  the  abdomen,  and  if  the  wonnd  has  been 
extensive,  it  will  be  as  well  to  leave  the  sac  open,  and  to 
introduce  a large  drainage-tube,  in  case  the  intestine  should 
giv'e  way  at  a later  period. 

THE  OPERATION  .A.S  APPLIED  TO  PARTICULAR  IlERNLE. 

1.  Inguinal  Hernia. — The  patient  having  been  pre- 
pared in  the  manner  already  described,  an  incision  is  made 
over  the  centre  of  the  tumour,  and  in  the  long  axis  of  the 
tumour,  and  is  so  arranged  that  the  centre  of  the  wound 
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will  about  correspond  to  the  external  ring  (Fig.  111).  It 
is  rarely  necessary  to  encroach  upon  the  scrotum,  and  the 
incision  need  not  come  below  the  pubis  ; it  will  then  be 
easy  to  keep  the  wound  aseptic  and  protected  by  the 
dressing.  The  cut  may  at  first  be  some  inch  and  a half 
in  length,  and  may  be  enlarged  subsequently  if  required. 

The  sac  is  exposed ; the  only  layers  of  tissue  which 
will  probably  be  recognised  are  the  intercolumnar  and  the 


cremasteric.  The  superficial  external  pudic  artery  will 
probably  be  severed  in  dividing  the  subcutaneous  tissues.  ^ 

The  sac  is  opened  and  the  contents  are  dealt  with  in 
the  manner  already  described  (page  405).  In  dividing  the 
stricture  the  knife  should  be  made  to  cut  in  a direction 
upwards — i.e.  parallel  with  the  median  line. 

To  relax  the  parts  about  the  inguinal  ring  as  the  bowel 
is  being  reduced,  the  thigh  should  be  a little  flexed  upon 
the  abdomen,  and  should  be  at  the  same  time  a little 
adducted  and  rotated  in. 

In  the  case  of  a large  scrotal  hernia,  any  redundant 
skin  may  be  excised. 

After  the  wound  has  been  closed,  the  dressing  is 
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applied,  and  is  fixed  in  place  by  means  of  a spica  bandage, 
which  should  be  applied  while  the  thigh  is  in  the  position 
of  flexion. 

When  the  limb  is  brought  again  into  the  extended 
posture  the  bandage  is  drawn  tight. 

2.  Fcinoi’iil  Hernia. — The  usual  preparations  having 
been  made,  a vertical  incision  is  made  along  the  inner  side 
of  the  tumoiir,  and  is  so  placed  that  the  centre  of  the  cut 
will  about  cori'espond  with  the  upper  border  of  the 
saphenous  opening.  The  wound  will  be  at  first  about  one 
inch  and  a half  in  length,  and  may  be  enlarged  as  required. 
The  exact  position  and  extent  of  the  wound  must  depend 
on  the  individual  case,  but  the  further  from  the  genitals  it 
is  placed  the  more  easily  will  asepsis  be  obtained. 

As  a rule,  no  vessels  of  any  note  are  divided  in  exposing 
the  sac. 

The  operation  is  completed  in  the  manner  already 
described  (page  405). 

The  stricture  is  usually  formed  by  the  margin  of 
Gimbernat’s  ligament,  and  should  be  divided  by  cutting 
upwards  and  inwards — i.e.,  towards  the  median  line. 

In  reducing  the  bowel  the  thigh  shoidd  be  a little  Hexed, 
adducted,  and  rotated  in. 

A similar  spica  is  applied  to  that  used  in  inguinal 
hernia. 

3.  Iliiibilical  Hernia. — In  addition  to  the  instruments 
already  enumerated,  the  surgeon  should  be  provided 
with  ivory  spatuhe,  curved  needles  in  handles,  and 
large  curved  needles. 

The  patient  is  prepared  as  for  an  abdominal  section, 
and  the  general  disposition  of  those  concerned  in  the 
operation  should  be  the  same  as  is  observed  in  that 
procedure.  The  surgeon  will  always  stand  to  the  patient’s 
right. 

Nearly  the  whole  of  the  skin  involved  in  the  protrusion 
is  now  marked  oH‘  by  means  of  an  elliptical  incision,  the 
long  axis  of  which  will  correspond  to  the  median  line.  The 
incision  will  extend,  indeed,  on  to  the  median  line  above 
and  below  the  swelling ; and  as  it  crosses  the  tumour  it  will 
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traverse  its  wall  on  either  side,  but  a little  way  from  its 
base.  The  incision  is  such  as  would  be  made  to  remove  a 
pendulous  tumour  of  like  dimensions  situated  in  the  midst 
of  comparatively  lax  tissues. 

The  first  incision  is  only  skin  deep,  and  the  liernia 
must  be  moved  from  one  side  to  the  other  with  the  left  hand 
as  occasion  requires. 

The  surgeon  now  deepens  the  wound  on  one  side  of  the 
base  of  the  mass,  and,  by  cutting  through  tlie  subcutaneous 
tissue,  aims  at  exposing  the  aponeurosis  of  the  abdomen  a 
little  way  lieyond — i.e.,  to  one  side  of  the  neck  of  the  rupture. 
To  effect  this,  such  skin  as  covers  the  base  of  the  protrusion 
is  turned  back.  When  once  the  aponeurosis  is  reached, 
it  is  followed  allround  the  stalk  of  the  tumour  by  deepening 
the  incision.  AVhen  this  has  been  done,  tlie  hernia,  covei’ed 
by  perfectly  undisturbed  skin,  will  be  entirely  isolated  from 
all  the  tissues  outside  the  abdomen,  and  will  be  attached 
only  by  its  neck.  The  neck  must,  be  well  cleared,  and  the 
aponeurosis  which  liounds  it,  and  which,  therefore,  forms 
the  margin  of  the  hernial  orifice,  must  be  laid  (juite  bare. 

The  sac  may  now  be  opened  at  any  convenient  spot 
where  it  can  be  proved  to  be  free  from  adhesion  to  its 
contents.  The  contents  are  exposed  and  are  dealt  with  in 
the  manner  already  described.  Adhesions  are  divided,  the 
bowel  is  freed,  and,  if  in  sound  condition,  is  reduced  into 
the  abdomen.  Before  this  can  be  done,  the  hernial  orifice 
will  need  to  be  divided ; and  this  can  be  effected  by  enlarging 
the  opening  above  and  below  the  neck  of  the  sack  in  the 
median  line  with  a probe-pointed  bistoury.  This  division 
may  be  extraperitoneal.  After  the  gut  has  been  replaced, 
the  omentum  is  excised,  or  dealt  with  in  a manner  suited 
to  its  condition. 

The  omentum  is  best  ligatured  and  cut  through  where 
it  emerges  from  the  abdomen,  without  regard  to  its  adhesions 
to  the  sac.  By  this  method  considerable  time  is  saved  in 
the  operation. 

The  sac  is  at  last  emptied,  and  the  hole  leading  into 
the  abdomen  is  then  plugged  with  a large  Turkey  sponge 
secured  in  a holder. 
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The  next  step  is  to  excise  the  whole  of  the  sac  and  its 
coverings,  including  the  elliptical  portion  of  the  skin,  down 
to  the  level  of  the  aponeurosis.  This  may  be  effected  with 
the  scalpel  at  one  sweep. 

The  margins  of  the  ring  are  now  freshened,  as  in  plastic 
operations  involving  the  skin,  and  the  opening  in  tlie 
aponeurotic  part  of  the  abdontinal  parieties  is  closed  by 
sutures.  These  buried  sutures  should  be  of  silk  or  of  strong 
kangaroo  tendon.  They  may  be  introduced  on  a curved 
needle  in  a needle  holder.  Before  they  are  inserted,  tlj.e 
sponge  should  be  removed  and  be  replaced  by  the  end  of  an 
ivory  spatula,  which  will  serve  to  protect  the  intestines  from 
injury.  As  many  sutures  as  possible  should  be  introduced 
befoi’e  any  are  tied.  They  must  be  closely  placed — four  to 
six  to  the  inch — and  must  include  the  whole  thickness  of 
the  aponeurosis  and  the  peritoneum. 

The  ojoeration  is  concluded  by  suturing  the  .skin  and 
subcutaneous  tissues  with  silkworm-gut.  Tlie  wound  is 
entirely  closed,  and  no  drainage  tube  is  required.  The 
dressing  of  the  wound  and  its  subsequent  treatment  are 
conducted  upon  the  lines  observed  in  other  abdominal 
operations. 
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CHAPTER  II. 

Opekations  for  the  Radical  Cure  of  Hernia. 

liisti’uinciits  required. — Blunt  hooks;  scissors; 
scalpels;  pressure  forceps;  dissecting^  and  fine  pointed 
forceps  ; curved  and  straight  needles  ; needle-holders,  etc. 
Special  mounted  needles  (of  the  pattern  designed  by  Sir  W. 
INIacewen  and  others)  are  sometimes  used,  hut  they  are 
usually  made  too  clumsy  and  blunt  at  the  points.  A simple 
long  needle  mounted  on  a holder  and  sharp-pointed  is  use- 
ful. It  should  be  slightly  curved  on  the  flat.  For  intro- 
ducing the  deep  stitches,  ordinary  fully-curved  needles  will 
be  found  more  convenient  than  any  special  form.  It  is  most 
important  that  all  sutures,  whether  they  are  to  be  buried  or 
not,  should  have  been  rendered  perfectly  aseptic.  For  the 
deep  sutures  there  is  nothing  to  equal  kangaroo  tendon 
which  has  been  preserved  in  1 and  20  alcoholic  solution  of 
carbolic  acid,  and  which  before  the  operation  is  placed  in 
cold  sterile  water  to  remove  the  antiseptic  agent. 

Tlic  Incision,  etc. — The  whole  of  the  pubic  region 
having  been  shaved  and  carefully  disinfected  beforehand,  the 
skin  over  the  inguinal  canal  is  finally  cleansed  with  an 
alcoholic  solution  of  carbolic  acid  or  biniodide  of  mercury, 
and  then  dried  with  sterilised  pads.  The  penis  and  scrotum, 
thighs,  and  upper  part  of  abdomen  are  protected  with  dry 
sterilised  towels.  Only  the  region  just  above  Poupart’s 
ligament  requires  to  be  exposed,  as  the  incision  is  placed 
here  whether  the  hernia  may  have  descended  to  the  bottom 
of  the  scrotum  or  not. 

The  opex’ator  feels  for  the  pubic  spine,  identifies  the 
external  ring  and  Poupart’s  ligament,  and  then  jiroceeds  to 
make  a linear  incision  which  commences  over  the  ring  and 
runs  for  three  or  four  inches  parallel  to  and  above  the 
ligament  (Fig.  112). 
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This  incision  goes  straight  down  to  the  external  oblique 
aponeurosis,  which  is  the  fii’st  landmark  recognised  ; when 
it  is  exposed,  the  handle  of  the  scalpel  should  be  used  to 
clear  both  the  external  ring  and  the  aponeurosis  upwards 


Fig.  112. — RADICAL  CURE  OF  HERNIA. 

Incision  over  the  left  inguinal  canal,  ending  below  at  e.r,  the  external 
ring.  The  weak  portion  of  the  aponeurosis  is  shaded ; the  dotted 
line  passes  through  this  and  indicates  the  cut  made  in  the  external 
oblique.  s.E,  Superficial  epigastric  vessels  divided. 


and  downwards.  In  making  this  incision  the  superficial 
epigastric  vessels  and  perhaps  the  superficial  external  pubic 
ones  are  divided,  and  should  be  at  once  secured  with  pres- 
sure forceps.  These  forceps  should  be  held  up  by  the 
assistant,  as  they  serve  as  excellent  retractors.  Towards 
the  end  of  the  operation  these  small  arteries  and  veins  may 
o 
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be  tied  with  catgut.  In  the  great  majority  of  cases  the  sur- 
geon will  incise  the  external  oblicpe  hoin  one  inguinal  ring 
to  the  other,  but  whether  this  be  done  or  not  the  cremasteric 
covering  of  the  cord  must  be  opened  in  order  that  the 
hernial  sac  may  be  reached.  The  sac  is  almost  invariably 
found  in  front  of  the  main  structures  in  the  cord,  and,  if 
empty,  is  distinguished  by  its  white  colour  and  well-defined 
edge  from  the  connective  tissue,  etc.,  which  surrounds  it. 

IVletliod  of  Doaliiig;^  with  the  llei'iii:il  Sae.  —Two 
rules  may  be  laid  down  : First,  the  contents  of  tlie  .sac 

must  be  wholly  returned  within  the  abdomen ; second,  the 
sac  itself  must  lie  isolated  right  up  to  the  internal  ring. 
With  regard  to  the  contents,  but  little  difficulty  is  usually 
met  with  in  reducing  intestine.  In  some  exceptional  cases 
of  hernia  of  the  caecum  or  sigmoid  flexure  it  may  be  neces- 
sary to  dissect  oft  adhesions  to  the  posterior  wall ; but  any 
small  intestine  is  readily  returned  and  prevented  from  pro- 
truding during  the  further  step  by  sponge  pressure. 
Occasionally  the  bladder  ^irojects  into  the  hernial  sac  on  its 
inner  side,  anrl  special  caution  should  be  exercised  lest  it 
should  be  opened  during  the  dissection — an  accident  which 
has  happened  in  many  cases. 

Much  more  frequently  the  omentum  gives  trouble,  owing 
to  its  adhe.sions  or  to  its  local  hypertrophy.*  It  is  essential 
that  the  omentum  should  be  freed  completely,  and,  if 
necessary,  the  protruding  part  is  excised  after  securing  its 
neck  by  several  catgut  ligatures.  This  should  be  done 
•slowly  and  carefully,  as  in  several  instances  death  has 
followed  the  slipping  of  a ligature  from  the  omental  pedicle. 
The  omentum  should  never  be  used  to  })lug  the  hernial  orifice 
(as  recommended  by  some  writers),  since  it  not  only  favours 
recurrence,  but  may  cause  trouble  by  dragging  down  the 
transverse  colon  and  stomach,  or  even  lead  to  fatal  intestinal 
obstruction. 

* In  dealing  with  adherent  omentum  it  is  often  host  to  disregard 
the  lower  adhesions,  and  commence  with  the  pedicle,  where  they  will 
probably  be  absent.  After  ligature  and  division  of  this  the  omentum 
in  the  sac  can  be  removed  in  one  piece  with  the  latter.  This  method 
is  still  more  useful  in  umbilical  hernia. 
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It  is  fui’ther  important  that  the  ligatures  should  not 
be  placed  too  close  to  the  large  intestine,  and  that  they 
should  be  thoroughly  aseptic.  Peritonitis  has  been  known 
to  result  from  the  application  of  an  infected  ligature  to 
the  omental  stump.  Fine  catgut,  very  securely  knotted, 
answers  best,  and  when  the  operator. is  satisfied  that  there 
is  no  bleeding  from  any  vessel  in  the  omental  pedicle  the 
latter  is  gently  pushed  up  into  the  abdomen.  After  its 
return  it  is  a good  precaution  to  introduce  a small  sponge 
on  a holder  through  the  internal  ring  to  make  sure  that 
there  is  no  haemorrhage. 

The  sac  is  now  isolated  from  the  cord  ; the  higher  up 
this  is  commenced  the  easier  it  is  to  effect.  The  spermatic 
ves.sels  and  the  vas  deferens  are,  as  a rule,  spread  out 
around  the  sac,  especially  on  its  posterior  aspect.  In  con- 
genital herniae  they  may  project  into  its  interior  covered  by 
a fold  of  peritoneum.  Their  separation  is  mainly  accom- 
plished with  forceps,  which  are  used  to  peel  off  the  vessels 
without  actually  taking  hold  of  them.  The  left  index 
finger  introduced  into  the  sac  will  facilitate  the  procedure. 
The  separation  is  effected  transversely  to  the  neck  of  the 
sac.  When  once  this  is  done,  the  constituents  of  the  cord 
can  be  readily  detached  in  an  upward  and  downward 
flii’ection. 

If  the  hernia  be  of  the  congenital  form  the  lower  end 
of  the  sac  is  sewn  up  with  fine  catgut  so  as  to  complete 
the  tunica  vaginalis.  In  an  adult,  if  the  sac  extends 
down  into  the  scrotum  it  is  unnecessary  to  follow  it  there. 
The  upper  part  only  should  be  isolated  and  divided.  In 
many  cases,  however,  the  whole  sac  is  freed  up  to  the 
internal  ring  by  blunt  dissection,  the  position  of  the  ring 
being  recognised  by  the  deep  epigastric  artery  and  vein. 
The  procedure  introduced  by  Macewen  of  folding  up  the 
sac  and  making  a pad,  which  is  kept  in  place  l>y  a deep 
suture,  is  rarely  employed,  and  does  not  appear  to  have  any 
special  advantage.  One  of  the  following  methods  is  to  be 
ado])ted  in  preference  : — 

1.  The  sac  is  ligatured  as  high  as  possible  with  catgut 
or  kangaroo  tendon,  which  for  security  may  be  passed 
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through  its  neck  and  tied  witli  the  Staftbrdshire  knot.  Tlie 
ends  are  cut  short,  and  the  stump  left  to  itself. 

2.  The  sac  being  ligatured  in  the  manner  described, 
each  end  of  the  ligature  is  successively  threaded  on  a 
mounted  needle  with  its  eye  close  to  the  point.  Guided 
by  the  left  index  finger,  the  needle  is  made  to  ti'ansfix  the 


Fig.  113.— BADIC.VL  CUBE  OF  IIEBNIA. 


p.T,,  Poupart's  Ligament  ; c,  Spermatic  cord.  The  stump  of  the  sac  (s) 
has  l)een  twisted  and  brought  through  a small  opening  made  in  the 
muscles,  where  it  is  fixe<l  by  two  deep  sutures  wliich  are  shown  not 
yet  secured.  The  dotted  area  \v  indicates  tlie  thin  portion  of  external 
oblique  aponeurosis  which  is  divided  if  the  canal  be  opened  up. 

transversalis  and  oblique  muscles  at  two  adjacent  points  at 
least  an  inch  above  and  to  the  outer  side  of  the  internal 
ring.  The  threads,  being  drawn  through  on  the  superficial 
aspect  of  the  muscles,  are  now  tied  together  so  as  to  fix 
the  stump  away  from  the  inguinal  canal.  It  will  be 
understood  that  the  stump  of  peritoneum  is  not  itself 
drawn  through  the  abdominal  wall,  but  simply  anchored 
behind  the  latter,  well  away  from  the  site  of  its  former 
protrusion. 
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3.  The  sac  is  lield  by  pressure  forceps  and  twisted  on 
its  long  axis  several  times.  The  left  index  finger  is  passed 
upwards  along  the  canal  under  the  oblique  and  transversalis 
muscles,  and  a small  incision  made  over  its  tip  so  as  to 
allow  a pair  'of  forceps  to  be  introduced  from  without 
inwards.  The  forceps  are  then  opened  and  made  to  grasp 
the  twisted  sac,  which  is  now  drawn  through  tlie  oldening 
and  securely  fixed  there  by  tendon  stitches,  which  maintain 
the  torsion  (Fig.  113).  It  will  be  understood  that  the 
opening  is  placed  well  to  the  outer  side  and  above  the 
internal  ring,  that  it  is  completely  plugged  by  the  twisted 
sac,  and  that  the  superfluous  portion  of  the  latter  is  cut 
away. 

Unless  the  sac  be  unusually  thick,  this  method  is  a very 
good  one,  and  no  recurrence  ever  takes  place  at  the  site  of 
the  small  incision.  The  advantage  of  torsion  in  tightening 
up  the  peritoneum  in  this  region  has  been  esj)ecially 
pointed  out  by  Sir  Charles  Ball  of  Dublin  and  Prof.  Kocher 
of  Berne. 

4.  In  a few  cases  where  the  abdominal  opening  ot 
the  hernia  is  exceptionally  wide,  it  may  be  advisable  to 
sew  it  up  with  catgut  instead  of  ligaturing  or  twisting  the 
sac.  This  applies  to  vential  as  well  as  to  ordinary  inguinal 
herniie. 

It  is  doubtful  which  of  the  first  three  methods  given 
above  is  really  the  best,  though  personally  we  incline  to  the 
third,  which  includes  torsion  with  high  ligation  for  most 
cases,  the  chief  exception  being  tho.se  in  which  the  sac  is  so 
thick  that  it  would  be  difficult  to  bring  it  through  any 
small  incision  in  the  muscle^'. 

.Mcliiods  of  IVai-rowiii^  or  Obliterating^  tlie 
Inguinal  C.'anal. — Three  methods  will  be  described  : — 

1.  Suturing  the  conjoined  muscles  to  Poupart’s 

ligament  with  replacement  of  the  cord  in  tlie 
inguinal  canal  (Bassini’s  method). 

2.  Suturing  the  conjoined  muscles  to  Poujiart’s 

ligament  in  front  of  the  cord. 

3.  Complete  obliteration  of  the  inguinal  canal. 
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In  young  children  and  adults  in  whom  the  inguinal 
canal  has  not  been  stretched  by  the  frequent  descent  of  a 
hernia — in  other  words,  those  in  whom  the  parts  ai’e  normal 
but  for  the  presence  of  a congenital  pouch  of  peritoneum — 
it  is  only  necessary  to  deal  with  the  sac  in  the  manner 
described. 

But  in  most  cases  where  the  radical  cure  is  required  it 
is  advisable  that  the  canal  should  be  narrowed,  and  con- 
siderable changes  in  the  methods  of  doing  this  have  been 
made  during  the  last  ten  or  fifteen  years.  Formerly 
narrowing  sutures  were  placed  in  the  external  ring  alone, 
or  with  the  addition  of  one  or  more  which  drew  the  con- 
joined tendon  over  towards  the  external  oblique  in  front  of 
and  above  the  cord.  To  place  these  stitches  correctly 
without  exposing  the  deep  muscles  by  slitting  up  the 
external  oblique  is  a difficult  matter,  and  the  external  ring 
is  not  really  at  fault  in  the  production  of  a hernia ; it  is, 
moreover,  easy  to  narrow  this  opening  too  much  with 
injurious  effects  upon  the  circulation  through  the  cord.  Of 
the  three  methods  described,  one  includes  the  obliteration 
of  the  inguinal  canal,  the  other  two  its  narrowing  at  the 
upper  end.  It  is  both  unnecessary  and  impossible  to 
describe  the  host  of  modifications  to  which  various  surgeons’ 
names  have  been  attached. 

1.  Method  of  Stituring  the  Conjoined  Muscles  to  Pou- 
part’s  Ligament  with  Replacement  of  the  Cord  in  the 
Inguinal  Canal. — The  aponeurosis  of  the  external  oblique 
is  divided  parallel  to  and  above  Poupart’s  ligament  from 
the  external  ring  to  a point  just  aliove  the  internal  ring. 
The  cord  is  thus  exposed  surrounded  by  the  cremasteric 
fibres,  and  the  lower  edge  of  the  internal  oblique  muscle  is 
clearly  defined  as  it  ai’ches  over  the  cord.  The  latter  is 
then  lifted  mainly  by  blunt  dissection  from  its  bed,  and  at 
the  same  time  the  inner  surface  of  the  external  oblique  is 
defined  and  cleared  both  upwards  and  downwards,  so 
that  the  strong  band  which  forms  Poupart’s  ligament  is 
thoroughly  exposed.  The  cremasteric  layer  is  then  opened 
so  that  the  sac  can  be  isolated  and  dealt  with  by  one  of 
the  methods  already  described.  Any  surrounding  fat  may 
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well  be  removed,  but  unless  a varicocele  exists,  it  is  un- 
necessary (as  sometimes  advised)  to  excise  any  of  the  veins 
of  the  cord.  The  cord  is  lifted  up  by  two  blunt  hooks, 
which  are  held  by  an  assistant,  and  a series  of  interrupted 
sutures  of  kangaroo 
tendon  is  passed 
through  the  lower 
edge  of  the  muscles 
that  go  to  form  the 
conjoined  tendon, 
and  through  the 
inner  edge  of 
Poupart’s  ligament 
(Fig.  114).  These 
sutures  are  intro- 
duced in  a series 
before  any  one  of 
them  is  tied.  They 
all  lie  beneath  the 
cord,  and  care 

must  be  taken  in 

% 

passing  the  curved 
needle  through 
Poupart’s  ligament 
that  the  iliac  ves- 
sels are  not  inter- 
fered with.  By 
securing  these 
sutures  the  internal 


ring  is  narrowed. 


Fig.  114. — BADICAL  CUBE  OF  HERNIA. 

The  aponeurosis  of  the  external  oblique  has  been 
divided.  Three  deep  sutures  (1,  2,  3)  have 
been  passed  through  l.o,  the  internal  oblique, 
the  transversalis,  and  Poupart’s  ligament. 
E.p,  External  oblique.  The  spermatic  cord 
has  been  purposely  omitted  in  this  figure  for 
the  sake  of  clearness. 


The  cord  is  now 
replaced  and  the 

two  edges  of  the  cut  external  oblique  are  sewn  together  again 
over  the  cord.  The  ilio-hypogastric  nerve  must  be  avoided, 
or,  if  preferred,  it  may  be  resected.  Finally,  any  subcutaneous 
vessels  which  have  been  held  in  pressure  forceps  are 
ligatured  with  tine  catgut  if  necessary,  and  the  wound  is 
closed  in  the  ordinary  manner  with  silkworm-gut  sutures 
without  drainage.  A sterilised  dressing  is  ajsplied  with 
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firm  iDressure,  wliilst  the  thigh  is  kept  somewhat  flexed. 
It  is  rarely  necessary  to  remove  the  spica  bandage  until  the 
tenth  day,  when  the  silkworm-gut  sutures  are  removed  and 
a pad  and  bandage  reapplied.  At  the  end  of  a fortnight 
to  three  weeks  the  patient  may  be  allowed  up.  No  truss 
should  be  worn. 

The  method  just  described  is  not  ajjplicable  to  all  cases. 
In  some  the  conjoined  tendon  is  poorly  developed,  and  in 
some  it  can  only  be  fixed  to  Poupart’s  ligament  with 
difficulty.  This  implies  subsequent  tension  and  strain  when 
the  patient  uses  his  abdominal  muscles. 

2.  Method  of  Suturing  the  Conjoined  J\[uscles  to  Pou,- 
part’s  Ligament  in  front  of  the  Cord. — By  the  previously 
described  method  the  surgeon  narrows  the  upper  opening 
of  the  inguinal  canal  to  any  desired  degree,  but  it  is  not 
suitable  for  all  cases,  owing  to  the  difficulties  of  bringing 
down  the  internal  oblique  and  transversalis  muscles  to 
Poupart’s  ligament  without  undue  tension.  The  following 
method  avoids  this ; it  consists  in  “restoring  the  valvular 
action  ” of  these  muscles  by  giving  them  a lower  attach- 
ment ill  front  of  the  cord.  It  is,  in  fact.  Sir  William 
hlacewen’s  original  operation  performed  after  the  canal 
has  been  laid  open,  and  has  therefore  the  advantage  that 
the  sutures  are  passed  with  greater  ease  and  certainty. 
It  is  unnecessary  to  open  up  the  extei’nal  ring,  though 
whether  this  is  done  or  not  is  a matter  of  small  importance. 

It  is  assumed  that  the  external  oblique  has  been  divided 
parallel  to  Poupart’s  ligament,  that  the  lower  edge  of  the 
conjoined  muscles  where  they  arch  over  the  cord  has  been 
thoroughly  exposed  and  isolated,  and  that  the  hernial  sac 
has  been  dealt  with  in  the  manner  described  above.  The 
lower  portion  of  tlie  external  oblique,  including  the  external 
pillar  of  the  ring,  is  now  held  up  with  forceps,  and  a 
curved  needle  carrying  a strong  piece  of  kangaroo  tendon 
(some  surgeons  use  stout  catgut,  others  silk)  is  passed  from 
without  inwards  through  the  external  oblique  just  above 
Poupart’s  ligament.  The  needle  is  then  made  to  traverse 
the  lower  edge  of  the  conjoined  muscles  from  wdthiu — i.e., 
from  their  abdominal  aspect — and  back  again,  a quarter 
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of  an  inch  nearer  the  niifldle  line,  ft  is  now  passed  through 
the  external  oblique  the  same  distance  from  the  original 
point  of  entrance. 

'J'lius  tlie  so-called  mattress  suture  is  completed  ; the 
needle  is  released,  atid  the  two  ends  of  the  suture  are  held 
in  a pressure  forceps  until  ready  for  tying.  A second  and 
a third  loop  of  suture  are  then  intj'oduced  in  the  sjune  way, 
all  of  them  passing  in  front  of  the  coj'd,  which  need  not  b<; 
raised  from  its  normal  position  in  the  canal.  Two  points 
must  be  attended  to — the  ilio  inguinal  nerve  must  not  be 
included  in  any  of  the  sutures  (as  it  is  very  apt  to  be),  and 
the  suture  material  must  be  jferfectly  aseptic  and  not  too 
thick. 

The  sutures  are  now  tied  and  the  lower  edge  of  the 
muscles  is  thus  bnjught  down  in  front  of  the  cord.  It  only 
remains  to  sew  up  the  divided  external  oblique, 

A modification  of  this  method,  especially  suitable  for 
inguinal  hernia  in  women,  consists  in  passijig  a series  of 
inbuTupted  tendon  or  silk  sutures  tlirough  the  lower  portion 
of  the  external  oblique,  then  through  the  conjoined  muscles 
from  within  outwards,  and  finally  through  the  upjier  part 
of  the  external  oblique.  These  sutures  should  be  placed 
very  near  to  each  other,  and  as  the  external  ring  is  ap- 
proJJLched  the  external  oblique  only  should  be  included. 

ft  is  presumed  that  aseptic  healing  occurs.  Under  these 
circumstances  the  buried  sutun^s  may  be  relied  on  to  last 
long  enough  for  all  purpose.s,  whether  kangaroo  tendon  or 
silk  has  been  used. 

3.  Comjdfda  OhHlaratioit  of  the  Jvxjuinal  Canal. — The 
coi'd  being  freed  from  the  internal  ring  down  to  the  os  pubis, 
and  the  sac  having  been  dealt  with,  the  cord  is  held  forward 
by  Idunt  hooks,  and  a series  of  sutures  is  pas.sed  through  the 
edges  of  tlie  exteiiial  oblique,  the  internal  oblique,  and  the 
transversalis  on  the  one  side,  and  the  lower  part  of  the 
external  oblique  on  the  other  side  (Fig  1 lb).  The  lowest 
sutures  will  pass  only  through  the  former  pillars  of  the  ring. 
Itoom  must  be  left  at  the  upper  end  for  the  cord,  which  is 
now  placed  on  the  outer  surface  of  the  external  oblique.  If 
necessary,  one  or  two  stitches  may  be  passed  above  the  new 
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aperture  for  the  cord,  but  it  is  a mistake  to  make  this 
unduly  narrow,  as  the  circulation  of  the  testis  will  be  inter- 
fered with.  There  is  no  reason  for  the  proposal  to  excise 
any  of  the  spermatic  veins  unless  there  be  a coincident 
varicocele. 


Fig.  115.— R.miCAL  CURE  OP  INGUINAL  HERNIA.  Kelly.) 

Complete  obliteration  of  inguinal  canal  by  sutures.  The  spermatic 
cord  is  held  forward  on  a hook. 

The  stitches  should  be  placed  close  together,  and  whilst 
some  advocate  silk  as  the  material,  we  strongly  recommend 
kangaroo  tendon.  When  the  ‘latter  material  is  used  and 
due  care  taken  as  to  asepsis,  it  is  possible  to  perform  a 
hundred  successive  operations  for  radical  cure  without  the 
slightest  trouble  arising  from  a single  stitch.  The  same  can 
hardly  be  .said  if  silk  be  used. 

A word  of  caution  is  necessary  as  to  the  deep  epigastric 
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vessels.  In  passing  the  uppermost  sutures  it  has  happened 
tliat  the  epigastric  artery  has  been  wounded  and  most- 
serious  htemorrhage  ensued,  even  neces.sitating  ligature  of 
the  external  iliac  artery.  It  should  also  be  noted  that  the 
lowest  suture  is  not  placed  close  to  the  os  pubis,  as  the 
pillars  cannot  here  be  approximated,  nor  is  it  necessary  to 
attempt  it. 

] n the  female  the  round  ligament  may  be  disregarded 
and  the  canal  obliterated  completely. 

AVhen  raising  the  cord  in  tlie  male  by  blunt  hooks 
in  ordei’  to  pass  the  sutures,  it  should  be  remembered 
that  occasionally  thrombosis  of  the  spermatic  veins  has  been 
produced — an  accident  which  may  also  follow  undue 
narrowing  of  the  apertui’e  made  for  the  cord.  Be}'ond  the 
formation  of  a hard  lump  above  the  testicle  and  possibly 
oedema  of  the  scrotum,  little  harm  is  likely  to  result,  but  in 
one  or  two  cases  symptoms  of  pulmonary  embolism  have 
been  recoi-ded.  Hence  the  operator  should  be  careful  to 
avoid  undue  traction  on  the  spermatic  vessels  during  the 
operation,  and  also  to  allow  suflicient  room  for  their  passage 
through  the  abdominal  wall. 

After  the  sutures  have  been  tied  and  cut  short,  and  the 
cord  has  been  replaced  over  them,  three  or  four  fine  catgut 
ligatures  are  usually  required  for  the  superficial  vessels. 
The  skin  wound  is  then  sewn  up  with  silkworm  gut. 

In  congenital  licrnin  the  sac  is  first  isolated  from 
the  coi’d,  and  this  is  by  far  the  most  difficult  part  of  the 
operation,  since  not  only  is  the  sac  wall  thin,  but  the 
spermatic  vessels  and  the  vas  closely  adhere  to  it,  either 
projecting  into  or  being  spread  out  around  it. 

Nevertheless,  by  patient  dissection  with  toothed  forceps 
and  fine  probe,  it  is  always  possible  to  .separate  the  sac  from 
all  the  constituents  of  the  cord  at  some  point,  and  when 
once  this  has  been  effected  it  is  easy  to  continue,  the 
separation  upwards  and  downwards.  In  young  children 
the  vas  deferens  is  a very  slender  structure,  and  may  easily 
be  divided  if  the  knife  be  used  during  the  separation  of 
the  sac.  The  latter  process  must  be  complete — i.e.  no 
peritoneal  covering  must  be  left  on  the  cord,  otherwise 
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recuiTence  of  the  hernia  will  probably  take  place.  The 
isolated  .sac  should  now  be  divided  transversely  about  an 
inch  above  the  testicle.  The  lower  part  is  formed  into  a 
tunica  vaginalis.  Tlie  upper  is  pulled  down  as  far  as 
possible,  and  dealt  with  exactly  as  the  sac  of  an  acquh’ed 
hernia,  additional  precautions  being  necessary  to  clear  the 
cord  at  the  internal  abdominal  ring.  It  is  freed  of  its 
connections,  and  placed  as  a pad  on  the  abdominal  a.spect  of 
the  circumference  of  the  internal  ring,  or,  better,  twisted 
up  and  securely  fixed  by  tendon  or  catgut  sutures  in  a small 
aperture  made  in  the  oblique  muscles  above  and  to  the 
outer  side  of  the  internal  ring. 

O « 

Dressing:  ami  Aftei’-trcnfiiiciit. — A drainage-tube 
is  never  required.  A light  dressing  of  sterilised  gauze  is 
kept  in  place  by  a spica  bandage,  firmly  applied  when 
the  thigh  is  slightly  flexed  at  the  hip-joint.  A piece  of 
macintosh  or  other  protective  is  secured  over  the  whole  in 
the  case  of  young  children,  to  avoid  tlie  chance  of  accidental 
contamination  of  the  dressings  from  without.  The  dressing 
is  not  disturbed  for  from  ten  to  fourteen  days,  when  the 
skin  sutures  are  removed,  unless  a continuous  catgut  stitch 
has  been  employed,  which  will  not  need  removal. 

R.A.DICAL  CURE  OF  FEMORAL  HERNIA. 

The  sac  is  first  completely  isolated  up  to  the  femoral 
ring.  Should  it  contain  adherent  omentum,  the  latter  is  . 
separated  and  returned  within  the  abdomen.  The  neck  of 
tlie  sac  is  then  transfixed  by  a mounted  needle  threaded 
with  kangaroo  tendon  or  stout  catgut,  the  needle  is  with- 
drawn, and  the  ligature  securely  tied  around  the  sac,  which 
is  then  cut  away  below  it.  Each  end  of  the  ligature  is  then 
threaded  on  the  handled  needle,  which  is  introduced  from 
below  upwards  through  the  abdominal  wall  just  above 
Poupart’s  ligament,  and  the  two  ends  are  knotted  together 
in  front  of  the  external  oblique,  so  as  to  draw  the  pedicle 
away  from  the  femoral  ring. 

If  the  neck  of  the  sac  has  but  little  fat  around  it  and  is 
therefore  of  slender  proportion,  it  may  conveniently  be 
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twisted  and  fixed  by  sutures  iu  a small  aperture  made 
just  above  Poupart’s  ligament.  In  either  case  the  passage 
of  the  ligatures  or  of  the  twisted  sac  through  the  lower 
edge  of  the  abdominal  wall  is  rendered  easy  and  safe  by 
the  introduction  of  the  left  index  finger  into  the  femoral 
ring  to  act  as  a guide. 

As  a rule,  especially  if  the  femoral  ring  be  large,  an 
attempt  should  be  made  to  narrow  the  latter  by  sutures 
passing  through  Poupart’s  and  Key’s  ligaments  in  front, 
and  the  fascia  over  the  pectineus  muscle  behind.  During 
the  introduction  of  these  sutures  the  femoral  vein  on  the 
outer  side  is  carefully  guarded  witli  the  finger.  Some 
surgeons  use  two  or  more  interrupted  sutures  ; others 
employ  the  purse-string  method. 

Many  other  plans  have  been  proposed  for  dealing  with 
the  femoral  ring.  Thus  a small  flap  of  the  external 
oblique  aponeurosis  has  been  turned  down  and  sewn  to 
the  pectineal  fascia,  or  a flap  of  the  pectineus  muscle 
has  been  turned  up  and  sewn  to  Poupart’s  ligament.  The 
muscle,  however,  makes  an  unsatisfactory  kind  of  shutter, 
and  probably  atrophies  in  a short  time.  The  conjoined 
tendon  is  also  sometimes  drawn  down  and  sewn  to  the 
pectineal  fascia. 

In  most  cases  of  femoral  hernia,  dealing  thoroughly 
with  the  neck  of  the  sac  as  high  up  as  possible  in  the 
manner  described  suffices  to  produce  a radical  cure  ; but, 
provided  that  the  ring  can  be  narrowed  by  deep  sutures 
without  undue  tension  on  the  latter,  it  is  certainly  an 
additional  safeguard  to  employ  them. 
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OPERATIONS  ON  THE  BLADDER. 


CHAPTER  I. 

Lateral  and  Median  Litiiotomv. 

I. — LATERAL  LITHOTO.My. 

The  operations  of  lateral  and  median  lithotomy,  which  at 
one  time  held  so  important  a place  among  surgical  pro- 
cedures, have  now  almost  vanished  from  modern  practice, 
and  have  been  replaced  by  lithotrity  or  litholapaxy  to  a 
very  great  extent. 

lii*!>triiiiiciitK  employed.  -The  fewer  the  instru- 
ments employed,  and  the  simpler  they  are,  the  better. 

The  following  list  represents  the  full  series  of  instru- 
ments I’equired  : — Grooved  staff ; lithotomy  knife  ; probe- 
ended  bistoury ; lithotomy  forceps  and  scoop  ; lithotomy 
tube  ; sound  ; probe  ; pressure  forceps  ; .syringe  ; anklets. 
To  these  may  be  added  a petticoated  tube  or  tampon  and  a 
lithotrite. 

, Placing  of  tlic  Patieiil  in  P<»sitiou,  and  Infi'o- 
dnction  of  flic  Slalf. — The  ansesthetic  is  administered, 
and  as  soon  as  the  patient  is  insensible  the  anklets  and 
wristbands  may  be  applied.  The  patient  is  now  brought 
down  to  the  end  of  the  table  until  the  buttocks  are  project- 
ing over  the  actual  foot  of  the  table.  In  this  position,  and 
while  the  legs  are  hanging  .towards  the  floor,  the  stall’  may 
be  introduced.  As  soon  as  it  is  in  place,  the  knees  are  very 
carefully  lirought  up  towards  the  chest,  and  the  j^atient  is 
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fixed  in  the  lithotomy  position.  It  is  very  undesirable  to 
introduce  the  staff  while  the  patient  is  lying  fiat  upon  the 
table,  and  before  any  step  has  been  taken  to  bring  him  into 
position.  The  rough  movements  necessary  may  cause  the 
staff  to  damage  the  bladder  or  the  urethra.  If  the  staff'  be 
introduced  as  above  advised,  all  the  rough  movements  are 
over,  and  nothing  remains  but  to  gently  flex  the  thighs 
upon  the  pelvis. 

The  assistant  who  introduces  the  staff  must  not  take  his 
fingers  off  the  instrument  until  it  is  finally  removed  from 
the  bladder. 

The  patient  being  in  the  well-known  lithotomy  jjosition, 
the  sui-geon  seats  himself  beyond  the  end  of  the  table,  his 
face  being  on  a level  with  the  patient’s  perineum. 

The  presence  of  the  stone  should  have  been  verified  by 
the  staff',  or  b}'^  a sound  previously  introduced. 

The  staff  is  held  quite  perpendicularly,  and  its  concavity 
is  drawn  well  up  against  the  bony  arch  of  the  pubes.  It  is 
held  rigidly  and  exactly  in  the  median  line.  The  assistant’s 
thumb  is  placed  upon  the  rough  handle,  while  his  fingers 
grasp  the  shaft.  There  must  not  be  the  least  rotation  of 
the  instrument  to  one  side  or  the  other.  In  this  position  it 
is  held  throughout  the  operation  and  until  it  is  withdrawn. 
The  assistant  at  the  same  time  holds  up  the  penis  and 
scrotum,  and  sees  that  the  perineal  raphii  is  exactly 
A’ertical. 

'I'lic  Operation. — First  or  Swperjicial  Incision. — 
Steadying  the  integuments  of  the  peilneum  with  the  fingers 
of  the  left  hand,  the  sui’geon  makes  the  first  incision.  The 
knife  is  introduced  at  right  angles  to  the  surface  of  the  peri- 
neum, and  at  a point  just  to  the  left  of  the  median  raphii, 
and  just  behind  the  central  point  of  the  perineum — i.e.,  in 
the  adult  about  one  inch  and  a quarter  in  front  of  the  anus. 
The  knife  is  thrust  in  the  direction  of  the  staff,  and  its 
point  may  just  hit  the  staff.  This  first  movement  is  of  the 
nature  of  a stab  or  a punctui’e. 

The  incision  is  completed  as  the  knife  is  withdrawn.  It 
is  carried  downwards  and  outwards  into  the  left  ischio- 
rectal fossa,  and  ends  at  a point  between  the  tuber  ischii 
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and  the  posterior  part  of  the  anus,  and  one-third  nearer  to 
the  tuberosity  than  to  the  gut. 

The  incision  will  in  the  adult  be  about  three  inches  in 
length.  It  becomes  gradually  shallower  and  shallower  as  it 
proceeds  outwards  and  backwards  from  the  median  line. 

Second  or  Deej)  Incision. — The  left  forefinger  is  now 
introduced  into  the  wound  and  the  staff  felt  for.  This  in- 
strument will  be  perpendicular  in  position,  and  well  drasvn 
up  against  the  pubic  arch. 

The  surgeon,  keeping  his  eye  upon  the  staff,  to  ajjj^i'e- 
ciate  its  position  in  the  depths  of  the  perineum,  slips  the 
knife  along  the  back  of  the  forefinger  until  it  hits  the 
groove  in  the  staff. 

There  must  be  no  doubt  at  this  stage  of  the  operation. 
The  surgeon  must  be  assured  beyond  question  that  he  has 
found  the  groove,  and  that  the  knife  occupies  it. 

The  knife  is  now  pushed  cautiously  along  the  groove 
until  it  reaches  the  end  of  the  staff  and  enters  the  bladder. 
The  blade  should  be  inclined  laterally  as  it  is  passed  along, 
and  be  kept  parallel  with  the  line  of  the  surface  wound. 

The  incision  made  in  the  prostate  will  therefore  be 
oblique,  and  directed  downwards  and  outwards. 

An  escape  of  urine  and  a sense  of  abruptly  diminished 
resistance  will  announce  that  the  neck  of  the  bladder  has" 
been  divided. 

Entering  of  the  Bladder. — The  left  index  finger 'is  noAV 
introduced  along  the  groove  in  the  staff  into  the  bladder. 
As  soon  as  the  surgeon  is  sure  that  he  has  his  finger  in  the 
viscus,  but  not  before,  the  staff  is  removed.  The  finger  is 
then  employed  in  dilating  the  neck  of  the  bladder  in  all 
directions,  and  in  ascertaining  the  size  and  situation  of  the 
stone. 

The  opening  made  by  dilatation  will  have  to  accommo- 
date itself  to  the  size  of  the  stone. 

The  dilatation  must  be  made  in  all  directions,  and  not 
only  in  the  line  of  the  wound. 

Extraction  of  the  Stone. — Without  removing  tlie  left 
forefinger  the  surgeon  inti’oduces  the  lithotomy  forceps 
along  the  upper  or  dorsal  surface  of  the  digit,  and  only 
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withdraws  the  linger  when  the  foi'cei^s  are  well  in  the 
bladder. 

The  stone  is  seized  and  removed. 

The  line  of  traction  in  removing  the  stone  should  be  in 
the  line  of  the  outlet  of  the  pelvis.  When  the  body  is  in 
the  lithotomy  position,  therefore,  the  forceps  must  be  drawn 
in  a direction  upwards  and  forwards. 

The  bladder  is  finally  explored  with  the  finger  for  other 
calculi  or  for  fragments.  If  any  debris  remain,  such  as  may 
be  broken  from  a pho.sphatic  calculus,  the  viscus  is  washed 
out  with  the  syringe  or  irrigator. 

Lateral  Litiiotoiiiy  in  Cliil<lreii. — The  operation 
in  children  is  much  modified  by  the  anatomical  conditions 
of  the  23arts.  The  j>elvis  is  relatively  narrower  than  in  the 
adult. 

The  usual  incisions  are  made  ; the  .staff  is  reached,  and 
a relatively  free  incision  is  made  into  the  neck  of  the 
bladder.  The  deep  wound  is  examined  with  the  finger. 
A pair  of  dressing  forceps  is  then  introduced  along  the 
staff  into  the  bladder,  and,  by  opening  the  blade.s,  the 
wound  in  the  vesical  neck  is  cautiously  enlarged. 

The  forceps  are  removed,  and  a probe-pointed  director 
or  common  jjrobe  is  then  introduced  into  the  bladder  along 
the  groove  in  the  staff.  The  staff  is  withdrawn,  but  the 
probe  or  director  is  left  in  position,  as  a guide  to  the 
bladder,  until  the  operation  is  comjjleted.  The  finger  is 
now  introduced  along  the  slender  probe,  and  is  slowly  and 
cautiously  wormed  into  the  bladder.  The  stone  may  now 
be  removed  l)y  apjirofjriate  forceps  in  the  usual  way,  or  its 
extraction  may  be  effected  by  a scooj3  aided  with  the  tip  of 
the  left  forefinger,  or  the  calculus  may  be  worked  out  of 
the  bladder  by  means  of  one  forefinger  introduced  into  that 
organ,  and  aided  by  the  other  forefinger  inserted  into  the 
rectum. 

II. MEDIAN  LITHOTOMY. 

'riie  Oporatioii. — The  method  here  described  is  that 
known  as  Allarton’s. 

The  patient  having  been  placed  in  lithotomy  jDosition, 
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the  staff  is  introduced,  and  is  held  in  the  same  manner  as 
in  lateral  lithotomy.  The  surgeon  inserts  the  left  index 
finger  into  the  rectum,  and  steadies  the  staff  with  the  point 
of  the  finger  which  is  pressed  against  it  at  the  apex  of  the 
prostate. 

The  narrow  bistoury  is  now  thrust  into  the  median 
raijhe  of  the  perineum  half  an  inch  in  front  of  the  anus.  It 
is  introduced  horizontally,  and  with  the  cutting  edge 
directly  upwards.  The  groove  in  the  staff  is  hit  at  the 
IDoint  where  it  is  steadied  by  the  finger  in  the  I’ectum.  The 
groove  is  entered  at  this  point,  and  by  continuing  to  thrust 
the  knife  deeper  the  apex  of  the  prostate  is  slightly  incised. 
The  membranous  urethra  is  cut  through  as  the  knife  is  being 
withdrawn,  and  the  external  wound  is  enlai-ged  to  the 
extent  of  about  one  inch  by  cutting  upwards  as  the  knife 
is  bein"  removed. 

As  the  urethra  is  incised  the  handle  of  the  knife  will 
be  pointing  almost  directly  downwards  ; as  the  integuments 
are  divided,  the  handle  will  be  pointing  upwards.  Special 
care  must  be  taken  to  avoid  wounding  the  bulb. 

A Little’s  director,  or  similar  instrument,  is  now  intro- 
duced along  the  groove  of  the  staff  into  the  bladder.  It  is 
held  in  the  left  hand.  The  staff  is  then  withdrawn. 

Guided  by  the  director,  which  is  retained  in  position 
until  the  operation  is  completed^  the  operator  gradually 
worms  his  right  forefinger  into  the  bladder,  dilating  its 
orifice. 

The  forceps  are  now  introduced,  and  the  stone  is  with- 
drawn. 

In  ordinary  cases  no  lithotomy  tube  need  be  employed. 
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Iiisti-iiiiieiits  required. — A scalpel;  probe-pointed 
bistoury ; scissors ; sharp  hook,  blunt  hooks  ; dissecting, 
artery,  and  pressure  forceps;  broad  rectangular  retractors; 
wound  retractors  ; sound  ; lithotomy  forceps  and  scooj:) ; 
drainage  tube  for  bladder  ; needles,  sutures,  ligatures,  etc. 

l>i<!)leii§ioii  of  iSie  Bladder. — A soft  catheter  is 
passed,  the  urine  is  drawn  off,  and  through  the  catheter  the 
bladder  is  washed  out  with  a warm  boracic  solution  (half 
an  ounce  to  the  pint).  This  is  more  conveniently  done 
with  an  irrigator  than  with  a syringe.  The  bladder  is  now 
filled  with  a weak  warm  solution  of  boracic  acid.  In  chil- 
dren from  two  to  five  years  of  age,  three  to  six  ounces  will 
probably  suffice.  In  adults,  eight  to  ten  or  twelve  ounces 
may  be  introduced.  The  injection  should  be  carried  out 
by  means  of  an  irrigator  held  a few  feet  above  the  level  (jf 
the  table.  The  irrigator  is  detached,  and  a Wells’s  forceps 
or  clip  applied  to  the  catheter  prevents  the  fluid  from 
escaping. 

of  tlic  Bladder.  — An  incision  about 
three  inches  in  length  is  made  precisely  in  the  median  line 
immediately  above  the  symphysis.  The  incision  should  be 
extended  about  half  an  inch  actually  over  that  2>rocess  of 
Ijone.  There  is  no  linea  alba  below  the  umbilicu.s,  and  after 
dividing  the  skin  and  subcutaneous  tissues,  the  surgeon 
may  find  muscular  fibre  lying  across  the  line  of  the  incision. 
If  the  interval  between  the  muiscles  is  not  readily  found, 
the  knife  should  be  carried  directly  tlu-ough  the  muscle 
fibres  themselves,  the  median  line  being  strictly  observed. 

The  wound  must  be  a clean  one,  and  any  tearing  of  the 
parts  with  the  fingers  or  forceps,  or  the  handle  of  the 
scalpel,  to  .seek  for  an  intermuscular  interval,  is  to  be 
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deprecated.  When  substantial  and  i)owei’ful  muscles  are 
met  with,  it  may  sometimes  be  advisable  to  divide  the  fibres 
transversely,  to  a slight  extent,  close  to  their  attachment  to 
the  bone. 

Any  bleeding  points  are  secured  with  pressure  forceps. 
The  transversalis  fascia  is  reached,  and  is  divided  in  the 
same  precise  manner  in  the  median  line. 

Tlie  area  of  connective  tissue  overlying  the  summit  of 
the  bladder  is  now  exposed.  This  must  be  cleanly  and 
precisely  divided  with  the  scalpel,  and  tlie  bladder  reached 
by  dissection. 

The  peritoneum  may  possibly  be  made  out  and  can  be 
readily  pushed  upwards  with  the  left  forefinger.  The  dis- 
section necessary  to  expose  the  bladder  should  be  com- 
menced close  to  the  symphysis,  and  be  continued  cautiously 
u})wards. 

The  bladder  is  recognised  by  its  pinkish  colour,  by  its 
rounded  outline,  and  by  the  exposed  layer  of  muscular 
fibres.  The  peritoneum,  if  in  view,  must  be  pushed  upwards 
with  the  left  forefinger,  while  the  surgeon  transfixes  the 
bladder  with  a sharp  hook.  This  hook  should  be  introduced 
transversely  across  the  median  line,  and  should  be  inserted 
near  the  upper  part  of  the  exposed  viscus. 

The  scalpel  is  now  thrust  vertically  into  the  bladder, 
exactly  in  the  median  line  and  just  below  the  hook,  and  is 
made  to  incise  the  organ  by  cutting  downwards  towards 
the  symphysis.  It  should  be  introduced  with  a sharp 
stab,  lest  the  undivided  mucous  membrane  be  pushed 
inwards  by  its  point. 

The  actual  opening  of  the  bladder  is  demonstrated  by 
the  escape  of  the  contained  fluid.  The  hold  upon  the 
tenaculum  should  not  be  relaxed.  The  cut  margin  of  the 
bladder  on  either  side  of  the  opening  should  now  be  seized 
neatly  and  symmetrically  with  pressure  forceps.  These 
enable  the  operator  to  maintain  a hold  upon  the  organ 
dui-ing  the  remainder  of  the  operation,  and  they  render  the 
position  of  the  opening  perfectly  distinct. 

When  the  forceps  are  in  place,  but  not  before,  the 
tenaculum  may  be  removed. 
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The  purpose  for  which  the  bladder  has  been  opened  is 
then  carried  out.  If  for  the  removal  of  a large  calculus, 
this  is  extracted  by  scoop  and  finger,  or  by  forceps. 
If  for  vesical  tumour,  this  is  removed  witli  the  aid  of  cutting 
forceps  or  curved  scissors.  If  for  prostatic  enlargement, 
the  mucous  membrane  over  the  projection  is  incised  and 
enucleation  carried  out  by  the  fingers,  aided  perhaps  by  an 
elevator  or  forceps.  The  prostatic  urethra  should  be  as  far 
as  possible  respected. 

of  tlie  Bladder. — This  is  an  ideal  method 
of  concluding  the  operation  whenever  it  can  be  carried  out. 
The  bladder  wound  should  be  closed  by  suture  in  children, 
and  in  healthy  adults  provided  that  the  viscus  itself  is 
normal. 

It  is  not  wise  to  attempt  it  in  aged  subjects,  in  those 
who  have  cystitis,  or  in  cases  where  the  operation  has 
been  protracted,  and  the  margins  of  the  bladder  wound 
are  much  bruised,  as  in  the  extraction  of  a large  calculus. 

The  application  of  the  sutures  is  comparatively  easy 
in  children  and  in  thin  adults.  It  is  difficult  in  the 
corpulent. 

The  opening  into  the  bladder  is  fixed,  and  is  held  up  by 
two  blunt  hooks,  one  inserted  at  each  extremity  of  the 
wound.  By  means  of  these  hooks  the  margins  of  the  in- 
cision are  kept  steady  and  parallel  with  one  another.  Fine 
catgut  or  kangaroo  tendon  should  be  employed.  The 
sutures  should  be  interrupted,  and  should  be  in  two  rows 
or  layers.  The  deeper  series  should  include  the  mucous 
membrane.  The  surface  layer  should  include  the  other 
coats.  All  sutures  should  be  introduced  by  means  of  a 
curved  needle  in  a holder,  and  be  very  closely  applied. 

A small  gauze  drain  is  introduced  into  the  lower  part 
of  the  parietal  wound,  which  is  then  closed. 

In  many  cases,  however,  such  as  for  removal  of  an  en- 
larged prostate,  no  attempt  at  suturing  should  be  made, 
the  urine  being  allowed  to  drain  freely  through  the  wound 
until  the  latter  spontaneously  closes.  A dry  dressing  is 
applied. 
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Operative  Treatment  op  Stricture  op  the  Urethra. 

INTERNAL  URETHROTOMY. 

A GREAT  variety  of  urethrotomes  have  been  clevi.sed,  but 
Teevan’s  modification  of  Maisonneuve’s  instrument  is 
perhaps  the  best.  In  this  the  knife-blade  is  made  to  divide 
the  stricture  from  in  front,  Teevan’s  improvement  consisting 
in  a guide  bougie  of  fine  calibre,  which  is  screwed  on  to  the 
end  of  the  urethi’otome,  and  is  passed  on  into  the  bladder. 
Before  use,  the  instrument  should  be  carefully  examined,  so 
as  to  avoid  the  risk  of  the  bougie  breaking  off,  etc.  The 
guide  bougie  must  be  flexible,  and  yet  with  sufficient 
rigidity  to  enable  the  stricture  to  be  passed. 

The  urethral  canal  is  straightened  by  the  surgeon 
making  traction  with  the  left  hand  whilst  the  bougie  is  in- 
troduced. If  the  stricture  be  very  tight,  the  instrument 
is  apt  to  double  back,  in  which  case  another  bougie 
should  be  tried.  As  soon  as  there  is  no  doubt  it  has 
entei’ed  the  bladder,  the  urethrotome  is  screwed  on  to  the 
bougie,  and  both  are  well  oiled,  the  instrument  being 
then  passed  onwards  until  the  knob  of  the  urethrotome 
presses  against  the  stricture.  The  urethrotome  is  depres.sed 
so  that  its  handle  lies  between  the  patient’s  thighs.  The 
knife-blade  is  then  made  to  protrude  one  or  two  millimetres 
from  its  guard,  and  the  stricture  divided  on  either  side  of 
the  median  line.  After  each  cut  of  the  knife,  the  latter 
is  withdrawn  within  its  guard.  When  it  is  thought  that 
the  stricture  is  sufficiently  cut,  the  urethrotome  and  guide  are 
withdrawn,  and  a large-sized  Lister’s  metal  sound  is  passed. 

It  may  be  necessary  to  reinti’oduce  the  urethrotome 
and  repeat  the  notching,  and  the  surgeon  should  not  be  con- 
tent until  a full-sized  Lister’s  sound  or  a bougie  of  the 
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size  of  No.  25  (French)  can  readily  be  passed.  Tiie  hannor- 
rliage  is,  as  a rule,  very  slight.  Finally,  a full-sized  silver 
catheter  is  passed  and  the  bladder  emptied.  During  the 
whole  operation,  the  patient  must  be  warmly  wrapped 
lip  in  blankets,  and  the  same  precaution  observed  after- 
wards. It  is  best  not  to  leave  a catheter  in  the  urethra, 
and  to  allow  the  parts  to  rest  for  two  or  tliree  days 
before  again  passing  a Lister’s  sound  of  large  calibre  or 
a flexible  bougie.  Subsequently  the  regular  introduction 
of  the  latter  must  be  insisted  on  to  prevent  recurrence 
of  the  stricture. 


E.XTKBXAL  UHETHROTOMY. 

1.  Syiiic’s  Operation. — Instruments  Required. — 

Syme’s  staff.  (This  instrument  has  a narrow  terminal 
part,  which  is  jiassed  through  tlie  stricture.  Where  this 
part  joins  the  rest  of  the  staff  there  is  a “shoulder,”  which 
rests  against  the  distal  surface  of  the  stricture.  The 
narrow  segment  is  grooved,  and  the  groove  is  continued  on 
to  the  shoulder.)  Manacles  or  Clover’s  crutch  ; scalpel ; 
probe;  director;  Teale’s  jirobe  gorget;  perineal  tube; 
catheter. 

The  Operation. — The  patient  is  placed  in  lithotomy 
position,  and  the  staff  is  introduced  with  the  cai-e  already 
advised  in  that  operation.  An  incision  is  made  precisely 
in  the  median  line  of  the  perineum,  and  the  knife  is  so 
dii-ected  that  its  point  shall  hit  the  shoulder  of  the  instru- 
ment. The  surgeon  must  convince  himself' that  this  portion 
of  the  staff  is  laid  bare.  He  then  engages  the  point  of  the 
knife  in  the  groove  of  the  staff,  and,  keeping  most  carefully 
to  the  groove,  tlirusts  the  knife  towards  the  neck  of  the 
bladder  until  he  has  divided  the  whole  of  the  stricture.  A 
director  or  probe,  or  Teale’s  probe  gorget,  is  now  introduced 
along  the  convexity  of  the  staff  into  the  bladder,  and  the 
stall  is  removed.  A gum-elastic  catheter  may  then  be 
passed  into  the  bladder  through  the  penis,  and  be  guided 
into  position  by  the  director  or  probe  gorget,  aided  by  the 
finger  inserted  in  the  wound.' 

Should  the  irritability  of  the  bladder  prevent  ‘the 
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retention  of  a catheter,  a tube  should  be  passed  into  the 
bladder  from  the  perineum,  and  should  be  retained  in 
position  by  tapes. 

Syme’s  curved  perineal  catheter  may  be  employed  for 
this  ])urpose,  or  a portion  of  a gum-elastic  catheter  be  made 
use  of.  W bitehead’s  perineal  tube,  with  sliding  adjustable 
shield,  is  a useful  instrument. 

As  soon  as  possible,  however,  a catheter  should  be 
passed  by  the  meatus,  and  the  perineal  wound  allowed  to 
close. 

2.  WIiccllioiiscN  Opci'alioii. — Instruments  Re- 
quired.— Manacles  or  Clover’s  crutch;  Wheel  house’s  hooked 
staff  ; two  pairs  of  fine-nibbed  forceps  ; scalpels;  catheter’s; 
probe ; probe-pointed  director ; Teale’s  probe  gorget ; 
curved  needle ; needle-holder ; artery  and  pressure 
forceps  ; sponges  in  holders. 

The  Operation. — The  patient  is  placed  in  lithotomy 
jDOsition.  “ The  staff  is  to  be  introduced  with  the  groove 
looking  towards  tlie  surface,  and  brought  gently  into  con- 
tact with  the  stricture.  It  should  not  be  pressed  much 
against  the  stricture,  for  fear  of  tearing  the  tissues  of  the 
urethra  and  causing  it  to  leave  the  canal,  which  would 
mar  the  whole  after-proceedings,  which  depend  upon  the 
urethra  being  opened  a quarter  of  an  inch  in  front  of  the 
stricture.  AVhilst  an  assistant  holds  the  staff  in  this  posi- 
tion an  incision  is  made  into  the  perineum,  extending  from 
opposite  the  point  of  reflection  of  the  superficial  perineal 
fascia  to  the  outer  edge  of  the  sphincter  ani.  The  tissues  of 
the  perineum  are  to  be  steadily  divided  until  the  urethra  is 
reached.  This  is  now  to  he  opened  in  the  groove  of  the 
staff,  not  upon  its  point,  so  as  certainly  to  secure  a quarter 
of  an  inch  of  healthy  tube  immediately  in  front  of  the 
stricture.  As  soon  as  the  urethra  is  opened,  and  the 
groove  in  the  staff  fully  exposed,  the  edges  of  the  healthy 
urethra  are  to  be  seized  on  each  side  with  straight-bladed 
nibbed  forceps,  and  held  apai’t.  The  staff  is  then  gently 
withdrawn  until  the  button-point  appears  in  the  wound.” 
It  is  then  turned  round,  so  that  the  point  hooks  on  to 
the  front  edge  of  the  urethi’al  wound,  which  is  thus 
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“stretched  open  at  three  points,  and  the  operator  looks  into 
it  immediately  in  front  of  the  stricture.  While  thus  held 
open,  a probe-pointed  director  is  inserted  into  the  urethra, 
and  the  operator,  if  he  cannot  see  the  opening  of  the 
stricture — which  is  often  possible — generally  succeeds  in 
very  cpiickly  finding  it,  and  passes  the  point  onwards 
through  the  stricture  towai’ds  the  bladder.  The  stricture  is 
sometimes  hidden  amongst  a crop  of  granulations  or 

warty  growths,  in  the  midst  of  which  the  probe-point  easily 
finds  the  true  passage.  The  director  having  been  passed 
into  the  bladder  (its  entrance  into  which  is  clearly  demon- 
strated by  the  freedom  of  its  movements),  its  groove  is 
turned  downwards,  the  whole  length  of  the  stricture 
is  carefully  and  deliberately  divided  on  its  under- 

surface, and  the  passage  is  thus  cleared.  The  director 
is  still  held  in  the  same  position,  and  a straight  probe- 
pointed  bistoury  is  run  along  the  groove,  to  ensure  com- 
plete division  of  all  bands  or  other  obstructions.  These 
being  thoroughly  cleared,  the  old  difficulty  of  directing  the 
point  of  a catheter  through  the  divided  stricture  and  on- 
wai'ds  into  the  bladder  is  to  be  overcome.  To  effect  this, 
the  point  of  a Teale’s  probe  goi-get  is  introduced  into 

the  groove  in  the  director,  and,  guided  by  it,  is  passed  on- 

wards into  the  bladder,  dilating  the  divided  stricture  and  form- 
ing a metallic  floor,  along  which  the  point  of  the  catheter 
cannot  fail  to  pass  securely  into  the  bladder.  The  entry  of 
the  gorget  into  the  latter  viscus  is  signalised  by  an  im- 
mediate gush  of  urine  along  it.  A silver  catheter  (No.  10 
or  11)  is  now  passed  from  the  meatus  down  into  the  wound, 
is  made  to  2?ass  once  or  twice  through  the  divided  urethra, 
whei'e  it  can  be  seen  in  the  wound,  to  render  certain  the 
fact  that  no  obstructing  bands  have  been  left  undivided, 
and  is  then,  guided  by  the  probe-dilator,  passed  easily 
and  certainly  along  the  jiosterior  part  of  the  urethra  into 
the  bladder.  The  gorget  is  now  withdrawn,  the  catheter 
fastened  in  the  urethra,  and  allowed  to  remain  for  three 
or  four  days,  an  elastic  tube  conveying  the  urine  away. 
After  three  or  four  days  the  catheter  is  removed,  and  is 
then  passed  daily,  or  eveiy  second  or  third  day,  according  to 
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circumstances,  until  the  wound  in  the  perineum  is  healed ; 
and  after  the  parts  have  become  consolidated,  it  requires, 
of  course,  to  be  passed  still  from  time  to  time,  to  prevent 
re-co  ntraotion.  ” — I Vhee  I house. 

The  operation  requires  good  light  and  infinite  patience. 
There  is  often  some  difficulty  in  detecting  the  orifice  of  the 
stricture,  and  matters  may  be  complicated  by  a false 
passage. 
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OPERATIONS  ON  THE  SCROTUM 
AND  PENIS. 


CHAPTER  I. 

Operative  Treatment  of  Varicocele. 

Tlic  Operation. — The  operator  stands  on  the  left 
side,  one  assistant  raises  and  steadies  the  cord  by  holding 
the  testis  with  his  fingers  from  below,  whilst  another 
sponges.  An  incision  is  made,  one  and  a half  inches  long, 
parallel  to  and  directly  over  the  cord,  immediately  below 
the  external  ring.  The  cut  divides  skin,  connective  and 
fatty  tissue,  the  intercolumnar  fascia,  and  the  cremasteric 
layer.  The  latter  is  easily  recognised  by  its  longitudinal 
muscle  bands.  The  edges  of  this  fascia  are  then  held  aside 
by  Wells’s  forceps,  and  the  anterior  bundle  of  veins  comes 
into  view  covered  by  the  thin  infundibuliform  fascia.  The 
latter  is  then  carefully  divided  and  peeled  off  with  forceps^ 
so  that  an  aneurysm  needle  can  be  introduced  under  the 
veins,  but  in  front  of  the  vas  deferens.  The  veins  must  be 
perfectly  bared,  and  cleanly  exposed.  It  must  be  ascer- 
tained for  certain  that  the  vas  and  the  vessels  which  lie 
behind  it  are  not  included.  A catgut  ligature  of  medium 
thickness  is  then  drawn  under  the  anterior  bundle,  which 
is  cleared  of  surrounding  tissues  for  a distance  of  about 
two  inches.  If  it  is  desired  that  the  lower  part  of  the  veins 
should  be  ligatured  rather  than  the  upper,  they  can  be 
easily  reached  by  making  traction  on  the  cord.  A second 
ligature  is  introduced,  and  the  veins  are  then  ligatured  in 
two  places,  about  one  inch  and  a half  apart.  The  lower 
ligature  should  be  tied  first.  The  vessels  so  isolated  are 
divided  with  scissors  close  to  the  ligatures  and  removed. 


444 


SURGICAL  OPERATIONS. 


[PAKT  XI. 


The  amount  excised  will  be  represented  by  about  one 
inch,  the  scissors  being  applied  about  a quarter  of  an  inch 
from  the  ligature. 

There  is  no  need  to  clamp  the  veins  above  the  site  of  the 
proposed  excision  in  order  to  render  them  distinct. 

Almost  invariably  the  spermatic  artery  will  be  included 
in  the  ligatures,  as  it  lies  surrounded  by  the  veins  of  the 
anterior  bundle. 

After  the  intervening  portion  has  been  excised,  the  two 
cut  ends  are  secured  together  by  tying  the  two  ligatures 
above  to  those  below.  This  union  may  be  reinforced  by  a 
few  tine  catgut  stitches  introduced  with  a curved  needle 
through  the  opposing  empty  vessel-ends. 

If  two  pairs  of  dissecting  forceps  are  gently  used  in 
clearing  the  varicocele  from  the  surrounding  tissues,  there 
is  little  risk  of  damaging  the  vessels.  The  action  of  the 
forceps  mu.st  be  supplemented  by  the  scalpel.  There  must 
be  no  tearing  of  the  fascia  asunder  with  the  tingers. 

There  will  probably  be  no  bleeding  points  to  secure. 

A blunt  hook  having  been  inserted  at  each  extremity  of 
the  wound,  in  order  to  b^ing  the  edges  of  the  incision 
parallel,  the  sutures  are  introduced.  Fine  red  silkworm  gut 
should  be  employed. 

£v€isioii  of  Part  of  the  Scrotiiiii. — This  proceed- 
ing .should  be  reserved  for  the  exceptional  cases  of  extreme 
laxity  of  the  skin  and  muscles  supporting  the  testicle.  The 
pendulous  scrotum  is  drawn  through  a pair  of  naiTow- 
bladed  curved  forceps,  such  as  are  used  in  circumcision, 
until  the  testis  is  seen  to  be  well  bi’aced  up.  The  forceps 
(their  convexity  being  downwards)  are  then  held  firmly 
whilst  the  redundant  tissues  are  excised  with  a sharp- 
pointed  bistoury.  On  relaxing  the  grip  of  the  forceps  there 
will  be  free  oozing  from  the  scrotal  veins  and  arterial  twigs. 
This  should  be  thoroughly  stopped  by  pressure  forceps,  and 
if  necessary  by  ligature,  before  the  wound  is  sewn  up.  All 
sutures  in  the  scrotum  must  be  introduced  close  to  the 
edges  of  the  wound  ; otherwise  the  dartos  tucks  in  the  skin 
and  prevents  rapid  healing. 
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CHAPTER  II. 

Operative  Treatment  of  Hydrocele. 

Rxcisioii  of  tlie  Parietal  Part  of  tlie  Sae.— 

This  operation  is  the  most  certain  to  lead  to  a cure  of  tlie 
hydrocele,  and  conforms  to  the  modern  principles  of 
surgery.  This  method  is  especially  adapted  for  hydroceles 
of  the  tunica  vaginalis  or  of  the  epididymis  in  adults. 
Hydroceles  of  the  cord  are  also  best  treated  by  excision, 
though  in  this  case  the  entii’e  sac  is  removed,  whereas  in 
hydrocele  of  the  tunica  vaginalis  only  the  parietal  portion 
is  removed. 

An  incision  about  three  inches  long  is  made  over  the 
long  axis  of  the  hydrocele  at  its  upper  part,  and  is  canned 
down  through  the  cremasteric  layer.  With  forceps  the 
tissues  immediately  covering  the  sac  are  peeled  off  on  either 
side,  whilst  the  hydrocele  is  pushed  out  of  the  wound  as 
far  as  practicable.  It  is  convenient  not  to  open  the  sac 
until  it  has  been  well  laid  bare  on  either  side.  A puncture 
is  then  made  and  the  huid  evacuated  ; the  sac  is  laid  freely 
open  with  scissors  and  then  cut  away.  Care  must  be  taken 
in  doing  this,  to  keep  just  outside  the  epididymis  externally 
and  not  to  injure  the  vessels  of  the  cord  or  the  vas  deferens 
internally.  It  should  be  remembered  that  in  old  hydroceles 
the  body  of  the  epididymis  is  often  displaced  from  the 
testis  by  a pouch.  Fig.  116  shows  the  relation  of  the 
up])er  part  of  the  sac  to  the  cord,  etc.,  aCnd  indicates  how 
much  may  safely  be  cut  away.  It  is  easy  to  destroy  the 
epithelial  covering  on  the  testis  by  scraping  it  lightly  with 
a Volkmann’s  scoop,  but  it  may  be  doubted  whether  this 
is  necessary.  In  any  case  rougli  handling  of  the  testis 
should  be  avoided.  Any  bleeding  points  are  secured  with 
pressure  forceps,  but  ligatures  are  rarely  required. 
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If  oozing  persists,  a small  drainage-tube  should  be 
inserted  at  the  lower  angle  of  the  wound,  to  be  removed 
twenty-four  hours  later.  Tlie  sutures  should  be  of  fine 
silkworm-gut,  and  should  be  placed  close  to  the  edges  of 
the  wound. 


Fig.  110. — NORMAL  RELATION  OF  THE  TUNICA  VAGIN.VLIS  TO  THE  TESTIS 
AND  CORD,  SHOWING  THE  AMOUNT  OF  THE  SEROUS  COAT  TO  BE 
EXCISED  IN  THE  RADICAL  OPERATION  FOR  HYDROCELE. 

The  operator  should  cut  just  outside  the  line  of  reflection  sliown  in  this 
figure,  with  particular  care  not  to  damage  the  epidid3'mis  or  vessels 
of  the  cord.  5,  .Junction  of  globus  major  with  testis;  6,  Hydatid  of 
lilorgagni ; 7,  Junction  of  globus  minor  with  testis  ; 8,  14,  15,  Tunica 
vagin.alis,  parietal  layer ; 10,  Globus  minor  ; 11,  12,  Spermatic  cord  ; 
IR,  17,  18,  Anterior  bundle  of  veins  and  spermatic  artery ; 19,  Vas 
deferens  ; 17',  Posterior  bundles  of  veins.  {After  Tcstut.) 
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CHAPTER  III. 

Castr.\tion. 

Iiisti-iiiiients  rofiiiired. — A median- sized  scalpel  ; 
scissors;  razor;  dissecting  forceps;  Wells’s  artery  forceps 
(several  pairs) ; a clamp  ; two  large  blunt  hooks  ; aneurysm 
needle ; catgut  ligatures  ; curved  needles  and  needle- 
holder  ; suture  material  ; drainage-tube.  The  clamp  is  the 
only  special  instrument  required ; its  blades  should  be  pro- 
tected by  rubber  to  le.ssen  the  crushing  of  the  vessels  of 
the  cord. 

Position. — The  patient  lies  upon  the  back,  with  the 
thighs  extended  and  a little  apart.  The  surgeon  stands 
oil  the  same  side  of  the  patient  as  the  organ  to  be  removed. 
The  one  assistant  required  stands  on  the  other  side  of  the 
table,  opposite  the  surgeon.  His  most  important  duty  is 
to  keep  hold  of  the  cord  after  it  has  been  divided. 

Tlie  Opcralioii. — The  pubes  must  be  shaved,  and 
the  hair  removed  from  the  scrotum  as  far  as  possible.  The 
scrotum,  groin,  and  perineum  should  have  been  previously 
washed  repeatedly,  and  antiseptic  measures  adopted  (with 
caution  as  to  the  scrotal  skin,  which  is  easily  made  .sore  by 
too  stroihg  lotions). 

The  testicle  may  rest  upon  a large  sponge  placed 
between  the  thighs.  The  skin  of  the  scrotum  is  .steadied 
by  the  left  hand  in  this  manner  : the  thumb  and  fingers 
are  separated ; the  thumb  lies  on  the  right  side  of  the 
swelling,  the  fingers  on  the  left,  the  wi’ist  is  towards  the 
abdomen,  and  the  finger-tips  towards  the  bottom  of  the 
scrotum.  The  incision  is  made  between  the  thumb  and 
the  fingers,  and  by  the  separation  of  these  the  skin  is  well 
steadied  and  stretched. 

A vertical  incision  is  carried  from  a point  about  one  inch 
below  the  external  abdominal  ring  to  the  bottom  of  the 
scrotum. 

When  the  skin  is  involved  by  the  growth,  or  when  it 
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lias  become  adherent  to  the  testis  or  is  the  seat  of  sinuses, 
two  elliptical  incisions  that  clear  the  affected  skin  and  meet 
above  and  below  should  be  made.  The  position  of  these 
elliptical  cuts  must  obviously  depend  upon  the  position  of 
the  implicated  skin,  and  they  may  have  to  be  made  upon 
the  lateral  or  even  the  posterior  aspects  of  the  scrotum. 
In  dividing  the  tissues  between  the  skin  and  the  tunica 
vaginalis,  the  soft  parts  should  be  gently  moved  to  and 
fro  by  the  left  hand,  which  still  keeps  its  position  on  the 
scrotum.  The  mobility  of  the  superficial  layers  is  striking, 
but  the  tunica  as  it  is  approached  is  recognised  by  its 
perfect  immobility. 

When  the  skin  is  involved,  this  means  of  noting  the 
progressive  depths  of  the  incision  is  lost. 

The  testis  may  be  removed  without  opening  the  tunica 
vaginalis.  In  such  case  the  tunica,  as  a simple  bag,  may 
be  separated  from  the  scrotal  tissues  with  the  fingers. 
While  this  is  being  done,  the  assistant  should  hold  the 
scrotum  and  the  testicle  of  the  opposite  side.  In  a large 
number  of  cases,  however,  it  is  desirable  that  the  tunica 
should  be  opened : first,  for  diagnostic  reasons ; second,  to 
lessen  the  bulk  of  the  swelling  when  the  sac  is  distended 
with  much  fluid  ; Third,  when  the  tunica  is  adherent,  owing 
to  the  progress  of  the  growth  or  the  disease. 

The  testis  is  now  shelled  out  of  the  scrotal  tissues  with 
the  fingers.  It  is  practically  torn  out,  and  at  this  step  all 
cutting  should  be  avoided,  except  when  a point  resists  the 
fingers. 

Even  after  the  serous  sac  has  been  opened,  the  tunica 
vaginalis  can  very  usually  be  shelled  out  together  with  the 
testis,  to  which  it  clings. 

If  the  testis  alone  be  disturbed,  the  connections  between 
the  visceral  and  parietal  layers  of  the  tunica  must  be  cut 
with  scissors. 

In  exposing  the  tumour,  care  should  be  taken  not  to  cut 
into  it.  The  operation  is  complicated  by  opening  an  abscess 
cavity  or  a cyst,  or  by  cutting  into  a mass  of  soft  growth. 

The  cord  is  now  well  isolated  with  the  fingers,  and 
drawn  down.  It  is  then  secured  by  a clamp.  The  best 
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clamp  fur  the  purpose  is  a Spencer  Wells’s  large  pressure 
forceps.  The  assistant  holds  the  clamp,  and  the  surgeon, 
grasping  the  testicle,  divides  the  cord  with  the  knife  about 
three-quarters  of  an  inch  below  the  clamp.  The  vessels  of  the 
cord  can  now  be  separately  secured.  Three  arteries  must  be 
ligatured — the  artery  to  the  vas  deferens,  the  cremasteric, 
and  the  spermatic.  The  deferential  artery  is  found  close 
to  the  vas.  With  it  are  a few  veins  (the  posterior  set. 
Fig.  116).  The  cremasteric  artery  lies  towards  the  outer 
part  of  the  cord  and  nearer  its  surface.  The  spermatic 
artery  is  in  front  of  the  vas,  and  is  surrounded  by  the  veins 
of  the  pampiniform  plexus.  It  is  impossible  to  distinguish 
the  arteries  from  the  veins.  The  mouths  of  the  latter 
vessels  gape  when  grasped  by  the  clamp ; they  are  thereby 
rendered  obvious,  and  are  readily  secured.  Both  veins  and 
arteries  are  picked  up  with  artery  forcej5S,  and  secured  with 
catgut.  The  two  sets  of  veins  should  be  tied  separately.  Three 
or  four  ligatures  may  be  required,  but  very  seldom  more. 

These  ligatures  should  certainly  be  of  catgut  and  not  of 
silk,  for  fear  of  a troublesome  sinus  resulting.  They  should 
be  knotted  very  securely  before  the  clamp  is  relaxed,  and 
should  be  left  long  until  it  is  seen  that  all  the  vessels  have 
been  well  tied. 

Any  bleeding  points  in  the  sci’otal  incision  must  be 
secured.  The  following  vessels  are  divided  : — superior  and 
inferior  external  pubic,  superficial  perineal,  and  the  artery 
to  the  scrotal  septum.  As  a rule,  none  of  these  needs  a 
ligature. 

In  applying  the  sutures,  either  straight  or  curved 
needles  may  be  used,  threaded  with  fine  silkworm  gut  or 
catgut.  In  order  to  obtain  an  even  line  of  union  the  edges 
of  the  incision  should  be  stretched  between  two  blunt 
hooks,  inserted  at  the  extremities  of  the  wound  and  held 
by  the  assistant.  This  will  prevent  the  in-turning  of  the 
edges  of  the  incision,  due  to  the  contraction  of  the  dartos, 
and  will  allow  of  accurate  ad|ustment  of  the  parts.  It  is 
well  to  introduce  all  the  sutures  before  tying  the  first  one. 
A drainage  tube  one  inch  and  a half  long  may  l)e  secured 
l)y  means  of  the  last  suture. 
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OHAPTEE  IV. 

Amputation  op  the  Penis. 

This  operation  is  required  principally  for  cases  of  epi- 
thelioma. 

I■lstl’llnlellts  required. — For  the  operation  to  be 
described,  the  following  instruments  are  needed  : An  elastic 
band  tourniquet ; a gum-elastic  catheter  ; a scalpel ; a narrow 
straight  bistoury  ; straight  and  curved  scissors  ; a tenaculum  ; 
dissecting,  toothed,  and  artery  forceps  ; small  curved  needles 
and  needle  holder  for  the  urethra  ; straight  needles  ; ligatures. 

of  file  Free  Portion  of  llie  Penis 
liy  Uorsnl  Flap.— The  hair  about  the  root  of  the  penis 
having  been  shaved  off,  the  parts  are  rendered  as  aseptic  as 
possible  in  the  usual  way.  The  patient  lies  in  the  usual 
position,  with  the  thighs  slightly  abducted ; the  surgeon 
stands  on  the  right  side  of  the  patient.  Previous  to  the 
operation  the  rectum  and  bladder  should  have  been  emptied. 
An  elastic  tourniquet — a No.  9 soft  rubber  catheter  answers 
admirably — is  tied  around  the  root  of  the  penis.  The 
tourniquet  may  be  prevented  from  slipping  forward  by 
applying  it  behind  a sterilised  hare-lip  pin  used  to  transfix 
the  penis. 

The  end  of  the  penis  is  then  held  by  an  assistant  with 
forceps,  and  a rounded  doi'sal  flap  of  skin  and  fascia  shaped 
out  and  dissected  up.  This  flap  must  be  of  sufficient  dimen- 
sions to  cover  the  whole  section  of  the  penis,  and  it  should 
be  made  well  behind  the  edge  of  the  epithelioma.  The  flap 
being  held  back,  the  ])enis  is  transfixed  with  a narrow- 
bladed  bistoury  between  the  corpus  spongiosum  and  the 
corpora  cavernosa.  In  order  to  guard  against  the  risk  of 
injuring  the  roof  of  the  urethra  with  the  knife  it  is  well  to 
have  introduced  a catheter  before  transfixion.  The  blade 
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of  the  knife  is  then  turned  upwards,  and  the  two  corpora 
cavernosa  are  divided  at  the  level  of  the  base  of  the  skin 
flap. 

The  urethra  is  now  dissected  out  for  nearly  an  inch  in 
front  of  the  point  whei’e  the  knife  was  introduced,  and 


Fig.  117.— SECTION'  OF  PENIS  SHOWING  THE  VESSELS  REQUIIUNG  LIGATURE 
IN  AMPUTATION  THROUGH  THE  ORGAN.  {From  Tcstut's  Anatomy.) 

1,  Urethra  ; 2 and  3,  Corpus  spongiosum ; 4 and  5,  Corpus  cavernosum  ; 
6,  Median  septum  ; 7,  Dorsal  vein  ; 8 and  8',  Dorsal  arteries ; 9 and 
!)',  Arteries  of  corpus  cavernosum ; 10  and  10',  Arteries  of  corpus 
spongiosum  ; 11,  Additional  dorsal  vein  beneath  skin ; 12,  Skin  of 
penis  ; 13,  Dartos  layer ; 14,  Cellular  tissue  ; 15,  Fascial  sheath. 

severed  at  this  level.  Tlie  skin  on  the  under  surface  of  the 
penis  is  divided  transversely  from  one  side  of  the  dorsal 
incision  to  the  other.  There  has  been  hitherto  no 
luBinorrhage,  and  liefore  removing  the  tourniquet  all  the  chief 
arteries  and  veins  are  carefully  secured  with  catgut  ligatures 
(Fig.  1 1 7).  The  tourniquet  is  now  removed,  and  any  bleeding 
points  are  dealt  with. 

A small  incision  is  made  through  the  dorsal  flap,  and 
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the  stump  of  the  urethra  drawn  through  this  opening ; the 
end  of  the  urethra  is  notclied  on  both  sides  so  that  it  can 
be  everted  and  sutured  all  round  to  the  margin  of  the 
opening  in  the  flap.  The  edges  of  the  latter  and  of  the 
skin  below  are  then  sutured.  Either  fine  silk  or  catgut 
may  be  used — the  latter  has  the  advantage  of  not  requiring 
subsequent  removal.  It  is  difficult  to  keep  any  dressing 
applied,  and  none  is  really  required.  Some  boracic  and 
iodoform  powder  may  be  dusted  on.  It  is  well  to  leave  the 
ends  of  two  of  the  sutures  which  secure  the  new  meatus 
long,  as  they  facilitate  the  passage  of  a catheter  during  the 
next  day  or  two.  However,  as  a rule,  the  patient  will  be 
able  to  pass  his  ui-ine  without  an  instrument.  It  will  be 
seen  that  by  this  method  no  raw  surface  is  left,  requiring  slow 
cicatrisation  with  its  attendant  risk  of  stricture.  Healing 
is  therefore  rapid,  and  the  patient  need  not  be  kept  in  bed 
for  more  than  a week  or  so.  One  point  in  the  operation  is 
of  special  impoi'tance  : to  take  plenty  of  time  in  securing 
all  bleeding  vessels  before  the  flap  is  sewn  down.  The  use 
of  the  tourniquet  is  essential.  If  any  lymphatic  glands  in 
either  gi’oin  are  enlai’ged,  they  should  be  excised  at  the 
same  time  as  the  amputation  of  the  penis.  This  is  done 
through  an  oblique  incision  on  one  or  both  sides,  the  cut 
runnirig  parallel  to  Poupart’s  ligament. 
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OPERATIONS  ON  THE  RECTUM. 


CHAPTER  I. 

0PERA.T1VE  Treatment  of  Hemorrhoids. 

The  ])o\vels  must  be  well  opened  by  au  aperient — 
preferably  castor  oil — administered  thirty-six  hours  before 
the  operation  is  {jerformed.  Just  befoi'e  the  surgeon’s 
arrival  the  rectum  should  be  thoroughly  cleared  out  by  a 
warm  water  enema,  and  the  nurse  should  be  careful  to  see 
that  all  the  fluid  injected  is  returned.  A hot  bath  should 
be  taken  on  the  evening  before  the  operation. 

Iiistriiiiiciits  I'CQiiii'od.  — Ligature  Operation. — 
Clover’s  crutch ; pile-holding  forceps  (there  are  many  forms 
of  these  forceps — some  resemble  the  volsella,  others  are 
constructed  on  the  principle  of  the  pressure  forceps,  and 
another  series  follows  the  mechanism  of  artery  torsion 
forceps,  and  is  provided  with  a sliding  catch — it  is  desirable 
that  the  instrument  should  be  self-holding) ; scissors — sharj) 
and  blunt-pointed,  straight,  and  curved  on  the  flat  (special 
forms  of  htemorrhoid  scissors,  such  as  the  well-known 
scissors  or  shears  introduced  by  Salmon,  are  not  specially 
convenient)  ; pressure  and  artery  forceps  ; silk. 

Excision  Operation. — The  same  instruments,  with  the 
addition  of  dissecting  forceps,  volsella,  needles  and  needle- 
holders,  scalpel,  catgut  ligatures,  sponges  in  holders.  A 
rectal  speculum  may  be  of  use. 

1.  Operation  by  Iji^aliire*  — The  patient  is 
anastheti.sed.  Clover’s  crutch  is  applied,  and  the  patient  is 
placed  in  the  lithotomy  position,  the  buttocks  being  brought 
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close  to  the  lower  end  of  the  table.  The  surgeon  sits  facing 
the  perineum. 

The  first  step  consists  in  dilating  the  sphincters.  Both 
index  fingers  are  introduced,  and  the  anus  is  slowly  and 
gradually  sti’etched.  The  process  will  require  at  least  two 
minutes  to  accomplish,  and  when  comjjlete  the  anus  will  be 
patulous,  and  the  sphincter  will  have  lost  its  tendency  to 
contract.  If  a hasty  dilatation  be  effected,  the  sphincter  may 
relax  suddenly,  and  a laceration  of  the  parts  be  brought 
about.  The  surgeon  should  maintain  a watchful  control 
over  the  dilating  fingers. 

The  parts  are  now  in  a convenient  condition  for  opera- 
tion. The  piles,  which  may  pi-eviously  have  been  entirely 
withdrawn  from  view,  are  now  readily  exposed,  and  the 
whole  of  the  lower  part  of  the  rectum  can  be  inspected  and 
explored.  The  surgeon,  after  a careful  examination  of  the 
district,  should  decide  on  the  number  of  piles  which  may 
require  removal. 

It  is  desirable  to  commence  with  the  hteinorrhoids  on 
the  lower  or  posterior  wall  of  the  rectum,  since,  when  the 
jnles  on  the  opposite  wall  are  being  dealt  with,  these  are 
obscured  by  the  blood.  .Small  piles,  which  are  evident 
enough  before  the  actual  operation  is  commenced,  may  be 
lost  sight  of  after  some  of  the  main  ligatures  have  been 
applied.  As  a preliininaiy  step,  it  is  well  to  seize  each  of 
these  smaller  excrescences  with  pressure  forceps,  which  are 
left  in  position,  as  a guide  to  the  site  of  the  pile,  until  the 
surgeon  finds  it  convenient  to  deal  with  them.  These 
forceps  hang  loose,  and  ai’e  not  in  the  way. 

Each  pile  is  seized  with  the  pile-holding  forceps,  held  in 
the  left  hand,  and  is  gently  drawn  away  from  the  anus  and 
towards  the  middle  line.  Its  base  is  thus  rendered  tense, 
and  the  line  of  junction  of  the  skin  with  the  mucous  mem- 
brane is  brought  well  into  view. 

By  a series  of  snips  with  the  scissors  the  surgeon  severs 
all  the  lower  attachments  of  the  pile,  cutting  along  the  line 
of  junction  of  the  skin  and  mucous  membrane. 

By  a few  light  snips,  aided  with  a little  pressure  from 
the  blunt  points  of  the  scissors,  the  pile  is  dissected  up  from 
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tlie  sul)mucoiis  tissue  until  it  is  attached  only  by  the  healthy 
mvicous  membrane  above  it,  and  by  the  vessels  that  are 
descending  to  enter  it.  As  the  vessels  come  from  above  and 
run  just  beneath  the  mucous  membrane,  and  enter  the  upper 
})art  of  the  hfemorrhoid,  this  detachment  is  readily  and 
safely  accomplished,  and  the  bleeding  is  very  trivial. 

The  detachment  should  be  sufficiently  extensive  to  form 
a deep  groove. 

The  forceps  are  now  handed  to  an  attendant,  who 
maintains  a traction  upon  the  pile,  while  the  surgeon  places 
a silk  ligature  round  its  pedicle,  which  he  at  once  proceeds 
to  tie  as  tightly  as  possible. 

The  ligature  should  not  be  too  thick,  and  it  should  not 
be  applied  with  such  violence  as  to  cut  the  pedicle  of  the 
pile  entirely  through.  Before  tightening  the  knot,  the 
ligature  should  be  so  manipulated  as  to  include  the  highest 
part  of  the  mucous  membrane  left  attached  to  the  pile. 

There  are  two  points  to  be  specially  attended  to  in 
applying  the  ligatures.  The  groove  in  which  each  lies 
must  be  made  within  the  margin  of  the  exteimal  sphincter, 
so  that  the  ligature  includes  no  part  of  the  muscle.  Secondly, 
there  must  be  no  risk  of  the  ligature  slipping  after  the 
stump  has  been  returned,  for  most  ti-oublesome  hjemorrhage 
may  then  result.  The  tighter  it  is  tied  the  better,  and  a 
third  knot  should  be  made  for  security.  The  scissors 
should  not  be  apjdied  too  closely  to  the  ligatures. 

The  number  of  ligatures  to  be  applied  will  of  course 
vary.  More  than  five  will  seldom  be  required. 

The  operation  is  completed  by  cutting  the  ligatures  off, 
and  by  snipping  away  about  two-thirds  of  the  sti'angulateil 
luemorrhoidal  tissues  which  project  beyond  tie  knot.  The 
])arts  are  lightly  dried  and  returned  within  the  sphincter. 

A soft  pad  of  moistened  gauze,  o^■er  which  is  a square 
pad  of  absorbent  wool,  is  then  secured  in  place  by  a firm 
T-bandage.  It  is  customary  to  insert  a suppositoiy  con- 
taining a quarter  to  half  a grain  of  morphia  within  the 
rectum  before  applying  the  dressing. 

2.  Excision  of  liic  lliciiioi’iiioitlal  Ai-ca  ( HV/i/'fl- 
head’s  Operation). — The  })atient  is  secured  in  the  litho- 
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i toniy  position  by  means  of  Clover’s  crutch.  The  perineum 

is  sliaved  if  necessary.  The  sphincters  are  very  thoroughly 
dilated,  and  the  piles  are  made  to  protrude  completely.  As 
blood  soon  obscures  the  view,  it  is  best  to  commence  the  opera- 
tion at  the  lowest  point  of  the  anal  margin,  then  to  proceed  to 
the  sides,  and  finally  to  the  upper  margin.  By  means  of  a 
short,  sharp  scalpel  the  mucous  membrane  is  divided  at  its 


Fig.  118.— TKANSVEUSE  VERTICAL  SECTIOX  THROUGH  RECTUM,  THE 
SITE  OF  JIARGIN.^L  H.'EMORR HOIDS  (HH). 

LL,  Levator  ani ; AA,  Sphincter  ani  exteriiua  ; f,  Fat  in  ischio-rectal  fo.s.sa. 
The  dotted  line  i shows  the  level  at  which  the  mucous  membrane 
should  be  divided  in  Whitehead’s  operation  ; the  point  at  which  the 
dotted  line  running  up  from  W crosses  the  perianal  skin  indicates  the 
line  at  which  the  latter  should  be  divided. 

exact  point  of  junction  with  the  skin  around  the  entire  ub’- 
cumference  of  the  anus.  All  the  inequalities  of  the  surface 
are  followed,  and  in  places  where  the  skin  is  distinctly  re- 
dundant a variable  amount  of  integument  is  included  in 
the  part  to  be  removed — i.e.,  in  such  places  the  knife  travels 
a little  away  from  the  mucous  membrane.  Two  assistants 
are  present,  who  stand  one  on  either  side  of  the_operator.  As 
soon  as  the  above  incision  is  completed,  pressure  forceps  are  ^ 
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attached  to  the  margins  of  the  cut  skin  at  four  equidistant 
parts,  which  may  be  referred  to  as  north,  south,  east,  and 
west  of  the  anal  orifice.  Pressure  forceps  ai’e  also  attached 
to  corresponding  points  on  the  margin  of  the  divided  mucous 
membrane.  By  drawing  in  opposite  directions  any  two 
companion  forceps,  the  separation  of  the  mucous  membrane 
at  that  point  is  much  assisted. 

The  circular  incision  is  gradually  deepened,  most  con- 
veniently with  blunt-pointed  straight  scissors  aided  by 
forceps.  The  separation  of  skin  and  mucous  membrane  is 
carried  out  until  the  external  sphincter  is  recognised.  Its 
most  external  fibi-es  are  indistinct,  but  there  is  very  little 
difficulty  in  soon  demonstrating  its  form  as  a circular  band 
of  mmscle,  which  is  carefully  preserved.  As  soon  as  the 
external  sphincter  is  cleared,  the  separation  of  the  mucous 
membrane  becomes  easy. 

The  surgeon  must  remember  that  the  operation  consists 
in  the  excision  of  an  unbroken  circle  of  mucous  membrane 
and  submucous  tissue  containing  veins,  and  of  nothing  else. 
The  separation  of  this  ring  or  tube  of  mucous  membrane  is 
readily  accomplished  by  the  blunt  point  of  the  scissors,  aided 
by  the  finger,  and  at  every  step  assisted  by  traction  upon 
the  forceps,  which  are  fixed  to  the  cut  edge  of  the  mucous 
membi’ane.  To  aid  such  traction,  additional  forceps  (in 
excess  of  the  four  already  in  use)  may  be  attached  to  the 
mucous  membrane  where  needed.  The  tube  of  mucous 
membrane  must  be  well  and  evenly  isolated  all  round,  and 
the  separation  must  be  continued  up  to  a point  at  least 
half  an  inch  above  the  intended  line  of  section.  The  in- 
ternal sphincter  is  in  no  way  disturbed.  Up  to  this  point 
the  bleeding  is  trifling,  and  any  vessels  which  give  trouble 
are  seized  with  pi-essure  forceps  and  dealt  with  by  torsion. 

The  surgeon  now  proceeds  to  cut  through  the  isolated 
tube  of  mucous  membrane,  which  includes  all  the  piles  and, 
indeed,  all  the  pile-bearing  district.  He  introduces  the  fore- 
finger of  the  left  hand  into  the  mucous  tube,  and  divides  it 
in  a circular  line,  which  is  at  right  angles  to  the  long  axis 
of  the  rectum.  He  makes  the  division  bit  by  bit,  while  an 
assistant  draws  upon  the  forceps  which  have  been  fixed  to 
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the  anal  edge  of  the  mucous  membi'aue.  As  each  vessel  is 
divided,  it  is  secured  by  pressure  forceps.  A little  experience 
will  teach  the  operator  where  the  vessels  lie,  so  that  their 
division  is  not  made  unexpectedly.  In  due  course  the  in- 
volved mucous  membrane  (with  the  original  forceps  still 
attached)  is  entirely  removed  as  an  unbroken  ring  or  tube. 
'Fhere  then  remains  the  divided  line  of  skin  with  the  original 
forceps  still  attached,  and  the  divided  line  of  mucous  mem- 
brane, to  which  some  six  to  ten  forceps,  securing  vessels, 
will  be  attached. 

The  sutures  are  now  ready  to  be  a})plied.  The  best 
suture  material  is  fine  chromicised  catgut  used  absolutely 
dry.  The  suture  is  of  good  length,  and  is  carried  in  a curved 
needle  held  in  a suitable  needle-holder.  The  surgeon 
passes  the  needle  through  the  edge  of  the  divided  skin,  and 
then,  taking  up  in  his  left  hand  one  of  the  forceps  affixed 
to  the  mucous  membrane  (and  also  grasping  a cut  vessel), 
he  passes  the  needle  through  the  mucous  membrane  in  such 
a way  as  to  take  up  the  vessel  in  question.  He  then  re- 
moves the  forceps  and  ties  the  ligature  in  a firm  surgeon’s 
knot.  Thus  the  cut  edges  of  the  skin  and  mucous  mem- 
brane are  bi'ought  together,  and  the  divided  vessel  in  the 
latter  membrane  is  secured  by  being  as  it  were  under- 
pinned by  tlie  single  suture.  In  this  way  the  wound  is 
closed  all  round..  From  ten  to  twenty  sutures  will  be  re- 
quired. No  vessel  needs  to  be  ligatured,  nor  even  to  be 
twisted.  The  suture  controls  each  one  quite  perfectly. 
Additional  sutures  are  applied  when  required.  The  suture 
involves  only  the  skin,  the  mucous  membrane,  and  the 
vessel  in  the  submucous  tissue.  The  .sphincter  is  excluded 
entirely  from  it. 
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CHAPTER  ir. 

Operation  for  Anal  Fistula. 

0|>ci’atioii. — The  patient  is  prepared  in  the  same 
manner  as  is  described  in  the  previous  chapter. 

He  is  placed  in  lithotomy  position,  and  is  secured  there 
by  a Clover’s  crutch.  It  is  as.su med  that  an  external  open- 
ing exists.  A Brodie’s  probe-pointed  fistula  director  is  inti’o- 
duced  into  the  fistula,  and  is  passed  into  the  bowel  through 
the  internal  opening.  Not  the  very  least  force  must  be 
employed.  The  internal  opening  might  have  been  already 
detected,  and  the  passing  of  the  probe  may  be  carried  out 
while  a speculum  keeps  tlie  inner  opening  in  view.  If  the 
director  does  not  easily  pass,  a flexible  or  especially  bent 
probe  may  be  introduced.  If  the  probe  is  found  to  present 
under  the  thinned  mucous  membrane  in  a case  in  which  no 
internal  opening  exists,  the  point  of  the  director  should  be 
thrust  through  the  mucous  membrane  at  the  thinnest  spot. 
In  evei’y  case,  when  possible,  the  probe  should  be  passed 
while  the  left  forefinger  occupies  the  rectum  and  acts  as  a 
guide. 

In  a simple  case  in  which  the  inner  orifice  is  low  down, 
the  point  of  the  director  may  be  engaged  upon  the  tip  of 
the  left  forefinger  (lying  in  the  rectum),  and  may  be 
cautiously,  brought  outside  the  anus.  Nothing  then  re- 
mains but  to  slit  up  the  fistula  with  a sharp-pointed  curved 
bistoury. 

When  the  inner  opening  is  high  up,  persistent  attempts 
to  bring  the  point  of  the  director  out  of  the  anus  may  lead 
to  undue  laceration  of  the  part. 

In  such  a case,  the  sphincter  having  been  very  fully 
dilated,  the  interior  of  the  bowel  must  be  well  exposed  by 
means  of  a suitable  speculum  and  well  illuminated  by 
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means  of  a small  electric  lamp.  The  division  is  then  made 
while  the  parts  are  in  full  view  of  the  operator. 

After  the  division  of  the  fistula  comes  the  most  delicate 
part  of  the  operation — the  search  for  secondary  fistulae,  for 
burrowing  tracts,  and  for  diverticula  from  the  primary 
sinus.  For  this  examination  again  are  needed  a well- 
stretched  sphinctei’,  a s})eculum,  rapid  sponging,  a good 
light,  and  suitable  probes. 

The  finger  should  search  for  any  tracts  of  indurated  * 
tissue,  and  the  surgeon  should  note  if  the  escape  of  a bead  of 
pus  follows  pressure  in  any  direction. 

Any  secondary  sinuses  must  be  treated  as  their  condi- 
tion indicates.  Those  which  burrow  beneath  the  mucous 
membrane  should  be  slit  up  for  their  entire  length.  No 
object  is  gained  by  sparing  the  mucous  membrane,  and 
hesitating  and  incomplete  incisions  will  always  be  regretted. 
Secondary  sinuses,  which  pass  away  from  the  rectum,  must 
be  liberally  slit  up.  When  this  involves  too  great  a division 
of  the  soft  parts,  they  may  be  freely  opened  into  the  original 
wound,  may  be  dilated  with  dressing  forceps  and  the  finger, 
and  well  scraped  with  a sharp  spoon  or  .seared  with  the 
actual  cautery,  and  then  well  stuffed  with  gauze. 

All  the  pulpy  granulation  tiss\;e  which  is  met  with  about 
fistulre  should  in  every  case  be  scraped  away.  The  surgeon 
should  endeavour  to  leave  as  clean  and  fresh  a wound  as 
possible. 

In  the  division  of  the  fistula  the  anal  margin  is  of  neces- 
sity in  every  case  divided,  and  in  order  that  the  .section  of 
the  muscle  fibres  should  be  as  direct  as  possible,  the  knife 
should  always  cut  its  way  into  the  bowel  at  right  angles  to 
the  anal  margin. 

If  any  piles  exist,  they  should  be  removed  at  the  time 
of  the  operation,  and  all  ill-nourished  flaps  and  tags  of  in- 
flamed and  undermined  skin  should  be  cut  away. 
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Part  XIII. 

OPERATIONS  ON  THE  HEAD  AND  SPINE. 


CHAPTER  I. 

Trephining. 

I. — TREPHINING  IN  FRACTURE  OF  THE  SKULL. 

Iiisti’uiiieiits  rcQiiircd. — Trephines  of  vai-ious  sizes  ; 
a quill ; a pair  of  Key’s  saws  ; a small  pair  of  bone-cutting 
forceps ; slender  chisel  and  mallet ; a gouge ; a ])air  of 
gouge  forceps,  such  as  Hopkins’s  rongeur,  or  Hofmann’s 
modified  form ; an  elevator ; periosteal  rugine  ; necrosis 
forceps;  scalpels;  dissecting  and  Wells’s  forceps;  .scissors; 
dressing  forceps ; fine-toothed  forceps,  and  fine  scissors 
for  the  dura  mater ; small  tenaculum  or  slender  curved 
needle  in  a handle  for  bleeding  vessels  ; j^robe ; needles  and 
sutures. 

Proparatioii  of  tlic  Patient. — The  head  is  shaved, 
then  washed  with  soap  and  water,  and  scrubbed  with  a 
nail-brush.  It  is  next  washed  with  ether,  and  finally  with 
a 1 in  20  solution  of  carbolic  acid  in  alcohol,  or  the  1 in 
500  alcoholic  solution  of  biniodide  of  mercury. 

The  head  is  conveniently  supported  upon  a sand-bag 
covered  with  macintosh  sheeting  and  sterilised  towels. 

Tlic  Opei'atioii. — When  any  wound  already  exists, 
the  fracture  is  exjiosed  by  enlarging  it  as  required.  When 
the  scalp  is  sound,  a semilunar  flap  may  be  raised,  the  free 
end  of  which  points  vertically  downwards.  It  should  form 
a shallow  curve,  and  be  so  planned  as  to  avoid  the  main 
scalp  arteries. 
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Or  a V-shaped  incision  may  be  employed,  with  the  apex 
of  tlie  Y pointing  downwards.  In  any  case,  the  flap  should 
be  of  ample  size,  and  should  be  so  placed  as  to  allow  of  the 
free  draining  away  of  blood. 

The  incision  should  be  carried  at  once  down  to  the  bone, 
and  the  pericranium  having  been  detached  with  a curved 
rugine,  the  flap  as  it  is  turned  up  will  be  composed  of  all 
the  soft  parts  covering  the  skull. 

A long  silk  suture  should  be  inserted  into  the  free  end 
or  apex  of  the  flap,  and  by  means  of  this  thread  the  flap  is 
drawn  u]i  and  held  out  of  the  way. 

The  bleeding  from  the  scalp  tissues  is  usually  free. 
The  more  conspicuous  bleeding  jioints  are  neatly  secured 
by  pressure  forceps ; sponge  pressure  Avill  check  mere 
oozing. 

The  fracture  is  now  exposed  and  examined.  It  may  be 
found  to  be  at  once  possible  to  introduce  an  elevator  beneath 
the  depressed  bone,  and  to  elevate  it.  Fragments  at  the 
same  time  may  often  be  I’eadily  removed  by  means  of  dress- 
ing forceps  or  necrosis  forceps. 

In  other  cases  a rim  of  projecting  bone — belonging  to 
the  sound  part  of  the  skull — maybe  removed  with  a narrow 
chisel  and  mallet,  or  with  Key’s  saw,  or  with  the  gouge  or 
gouge-forcejDS,  and  a little  space  is  at  once  provided  be- 
tween the  bones  which  will  allow  of  an  elevator  being 
introduced.  In  this  part  of  the  o})eration  it  must  be  con- 
fessed that  Key’s  saw  is  of  little  use.  Indeed,  Key’s  saw 
is  not  a serviceable  instrument,  and  it  is  rarely  employed. 

The  elevator  must  be  introduced  with  care.  It  is  apt  to 
slip,  and  such  an  accident  is  least  possible  with  Korsley’s 
instrument.  In  raising  the  depressed  bone,>it  is  needless 
to  say  that  the  elevator  must  be  supported  upon  the  sound 
part  of  the  skull. 

Sometimes  when  the  bone  is  much  comminuted  one 
fragment  will  be  found  to  be  so  tilted  outwards  that  it  can 
be  seized  and  removed,  and  through  the  gap  thus  left  the 
elevator  or  the  blade  of  the  dressing  forceps  or  necrosis 
forceps  can  be  introduced. 

In  a comparatively  few  cases  the  trephine  will  be 
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needed.  The  centre-i^in  of  the  instrument  is  introduced  ; 
the  crown  is  then  applied  to  the  sound  bone  near  to  the 
fracture.  As  a rule,  it  is  so  applied  that  two-thirds  or 
three-fourths  of  the  circle  will  be  upon  the  sound  skull,  and 
the  remaining  third  or  fourth  o\mr  the  fractured  area.  Th(‘ 
trephine  should  not  be  placed  so  far  over  the  injured  area 
as  to  produce  trouble  by  jarring  any  fragment  whicli  may 
l)e  lying  in  contact  with  the  dura  mater. 

The  point  is  bored  into  the  bone,  and  then  the  trephine 
is  made  to  cut  into  the  skull  by  light  sharp  movements 
from  left  to  right,  and  from  right  to  left. 

At  first  the  instrument  may  be  steadied  by  the  left  fore- 
finger, which  rests  upon  the  skull.  As  soon  as  a groove 
has  been  cut  all  round,  the  pin  may  be  withdrawn,  and  the 
instrument  will  be  found  to  maintain  a steady  hold  of  the 
part.  The  pressure  must  be  evenly  maintained  throughout, 
and  will  be  found  to  be  chiefly  e.vei’cised  when  the  hand  is 
turned  from  left  to  right  (the  supination  movement).  At 
first  the  bone-dust  is  dry,  but  as  soon  as  the  dense  outer 
table  is  cut  through  it  becomes  soft  and  bloody.  As  the 
trephine  enters  the  diploe  the  softer  character  of  the  resist- 
ing medium  is  at  once  recognised. 

The  wound  in  the  bone  must  be  kept  constantly  clear 
of  dust  by  frequent  irrigation  and  the  use  of  the  quill. 
The  depth  of  the  groove  in  the  skull  must  be  estimated 
from  time  to  time  with  the  quill.  Inasmuch  as  the  skull 
is  spheroidal,  it  is  exceedingly  difficult  to  make  the  groove 
of  equal  depth  all  round.  The  shallower  jaarts  must  be 
especially  cut  down  to  the  level  of  the  deeper  i)arts,  by 
bearing  pressure  upon  the  bone  at  the  points  where  the 
division  has  been  less  complete.  As  the  inner  table  is 
penetrated,  increased  caution  must  be  exercised,  and  still 
more  care  is  needed  when  once  the  groove  has  been  ex- 
tended right  through  the  skull.  It  must  be  remembered 
that  the  bone  will  probably  l)e  of  unequal  thickness  even 
over  the  small  area  covered  by  the  trephine. 

When  the  groove  is  of  sufficient  depth,  the  disc  of  bone 
may  be  removed  by  gently  rocking  the  trephine  to  and  fro 
while  it  is  still  in  position,  or  by  cautiously  introducing  an 
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elevator  at  a spot  where  the  bone  is  entirely  divided.  Not 
unfrequently  the  disc  of  bone  can  be  grasped  with  foi’ceps, 
and  lifted  out.  In  any  case,  some  little  portion  of  the 
inner  table  will  have  to  be  broken  through. 

The  trephine  disc,  if  it  is  to  be  replaced,  may  be  at 
once  put  in  a china  receptacle  containing  a warm  solution  of 
corrosive  sublimate  (1  in  2,000),  or  sterilised  watei’,  and 
maintained  at  a temperatiu’e  of  100^  F. 

In  all  cases  every  splinter  and  loose  fragment  of  bone 
must  be  cautiously  removed.  Depressed  fragments  which 
still  retain  a hold  upon  the  sound  bone  are  left  in  position 
after  they  have  been  elevated. 

The  edges  of  the  opening  in  the  bone  are  finally 
smoothed  off  with  the  rongeur  or  the  gouge. 

'J'he  trephine  disc  or  any  large  fragment  of  bone  which 
has  been  preserved  may  be  replaced  as  nearly  as  possible 
in  situ. 

The  flap  or  flaps  of  scalp  are  now  brought  into  place 
by  silkworm  gut  sutures,  and  drainage  is  secured  by  in- 
troducing a bunch  of  horsehair  tlu’eads  here  and  there 
between  the  stitches,  or  by  a slight  gauze  drain. 

II. TREPHINING  FOR  ABSCESS  OF  THE  BRAIN. 

1.  Tlic  Operation  for  Cerebral  Abscess. — The 

trephining  is  carried  out  in  the  manner  already  described. 
In  dealing  with  an  abscess  in  the  temporo  sphenoidal  lobe 
a triangular  flap,  with  its  base  above  and  behind,  will  be 
found  to  be  convenient.  This  is  held  up  by  means  of  a 
ligature  inserted  into  its  apex. 

The  dura  mater  is  e.xposed,  and  will  usually  be  found 
to  be  without  pulsation,  and  to  bulge  into  the  trephine-hole. 
This  change  in  the  membrane  is  a certain  sign,  not 
necessarily  of  pus,  but  of  increased  intracranial  tension. 

The  dura  mater  is  incised  with  the  scalpel,  and  is  then 
opened  with  the  aid  of  fine  scissors  and  delicate-toothed 
forceps.  The  division  should  be  so  made  as  to  render  the 
subsequent  closure  of  the  rents  with  sutures  possible.  A 
crucial  incision  will  probably  be  the  most  convenient.  The 
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aspirating  needle  having  been  introduced  and  pus  dis- 
covered, the  next  step  is  to  insert  a pair  of  slender  sinus 
forceps  by  the  side  of  the  needle,  and  thus  to  enlarge  the 
track  along  which  the  pus  may  escape. 

Along  the  passage  thus  made  a drainage  tube  of  india- 
rubber  or  of  silver  is  introduced.  Mr.  Barker  advises  a 
silver  tube,  provided  with  a proper  flange  or  shield,  and 
of  the  diameter  of  a No.  8 catheter.  The  silver  t\ibe, 
however,  is  rarely  at  hand  when  the  operation  is  performed, 
and  rubber  answers  well,  as  it  allows  of  being  shortened  as 
required.  A double  or  two-way  tube  is  very  convenient  for 
syringipg.  The  length  of  tube  within  the  skull  should 
measure  about  one  inch.  The  tube  must  be  secured  in  place 
by  sutures  The  flap  is  now  adjusted,  but  the  sutures  may 
be  omitted  at  the  apex  of  the  flap,  so  that  the  trephine-hole 
may  not  he  entirely  covered  up,  but  there  may  be  evei'y 
opportunity  offered  for  the  escape  of  matter. 

The  wound  is  now  cleaned  and  covered  with  a dressing 
of  loose  gauze.  The  part  should  be  frequently  irrigated, 
and  hence  the  special  advantage  of  the  two-way  tube. 

Any  tube  is  apt  to  get  blocked  from  time  to  time, 
but  can  usually  be  cleared  without  removing  it.  The  rubber 
tube  will  be  gradually  shortened,  and  the  surgeon  should 
not  be  in  great  haste  to  remove  it  finally,  since  a reaccumu- 
lation of  pus  may  occur.  It  will  probably  have  to  be 
retained  for  two  or  three  weeks. 

If  a branch  of  the  middle  meningeal  artery  be  exposed 
in  the  trephine-hole,  it  should  be  secured  between  two  liga- 
tures before  the  membrane  is  divided. 

2.  Tlie  Operation  for  ff  crcbellar  Abscess. — 
The  trephining  is  conducted  upon  the  same  lines.  Mr.  Barker 
recommends  that  the  point  be  reached  by  means  of  an 
incision  parallel  with  Reid’s  base  line,  and  half  an  inch 
below  it.  The  cut  starts  from  the  posterior  border  of  the 
mastoid  process,  and  extends  backwards  for  two  inches. 
Through  this  incision  the  superior,  curved  line  of  the 
occipital  bone  is  exposed. 

All  the  soft  parts,  together  with  the  pericranium,  are 
peeled  downwards  with  a rugine  until  the  inferior  curved 
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line  is  reached.  Care  must  be  taken  not  to  wound  the 
trunk  of  the  occipital  artery.  The  sj)ot  already  indicated 
as  most  suited  for  the  introduction  of  the  trephine  will 
lie  just  below  the  latter  line.  ■ The  bone  here  is  very 
thin.  The  lateral  sinus  lies  opposite  to  the  superior  curved 
line  above  and  the  mastoid  process  in  front.  The  spot 
for  the  trephine  is  a little  behind  and  below  the  mastoid 
foramen,  and  the  direction  in  which  it  should  work  is 
upwards  and  slightly  inwards.  The  bone  may  be  removed 
Avith  the  trephine,  or,  if  more  convenient,  Avith  the  gouge. 

The  dura  mater  is  incised,  the  needle  is  employed, 
and  the  abscess  is  opened  and  drained  in  the  manner 
already  described.  If  the  skin  and  soft  parts  on  being 
released  are  found  to  overlap  the  trephine-hole,  they  must 
be  divided  in  such  a Avay  as  to  leave  the  latter  quite  clear. 

Mr.  Barker  recommends  that  as  soon  as  the  bone  is 
exposed  the  mastoid  foramen  should  be  examined.  If 
])us  has  found  its  Avay  along  the  groove  of  the  lateral 
sinus,  it  may  induce  symptoms  akin  to  those  of  cerebellar 
absce.ss,  and  an  examination  of  the  foramen  may  reveal  pus 
escaping,  since  that  opening  leads  dmect  into  the  groove  for 
the  sinus. 
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OpERATTOXS  ON  THE  ]MlDDLE  EaR  AND  THE  ^NFAffTOTn 

Antrum. 

PRELIMINARY  CONSIDERATIONS. 

The  lloor  of  the  middle  fossa  corresponds  externally 
to  a ridge  passing  back  from  the  zygoma — -its  2^osterior 
root — towards  the  asterion,  or  meeting  of  the  j^Jii’ietal, 
occij^ital,  and  temporal  bones.  This  ridge  can  always  be 
felt,  as  also  a slight  depression  at  its  hinder  end  where  the 
jiarietal  bone  fits  in. 

• The  lateral  sinus  grooves  the  mastoid  jjrocess  for 
one-third  to  one-half  of  its  width,  more  deeply  and  exten- 
sively as  a rule  on  the  right  side  of  the  body  than  the  left. 
Running  down  obliquely  from  the  dej^ression  mentioned 
above  to  the  anterior  border  of  the  mastoid  jirocess  is  a 
strongly-marked  ridge  produced  by  the  insertion  of  the 
sterno-mastoid  muscle.  This  ridge  corresponds,  as  a rule, 
fairly  closely  with  the  anterior  border  of  the  lateral  sinus. 

As  shown  in  Fig.  120,  the  operator  may  safely  work  in 
a triangle  bounded  above  and  behind  by  the  two  ridges 
described,  and  anteriorly  by  the  wall  of  the  external  meatus. 
This  triangle  is  nearly  equilateral,  each  side  measuring 
2‘5  cm.  or  1 inch.  The  gouge,  etc.,  should  be  made  to 
traverse  the  bone  inwards  and  slightly  forwards,  jmrallel 
to  the  meatus  itself.  In  young  children,  especially,  the 
cranial  cavity  is  entered  with  ease,  and  this  accident  may 
have  fatal  results.  It  is  most  undesirable  when  opening  a 
mastoid  antrum  full  of  pus  to  wound  the  lateral  sinus,  as 
the  operation  cannot  be  pi’operly  completed,  and  Semitic 
thrombosis  is  almost  certain  to  follow. 
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TREPHINING  THE  MASTOID  ANTRUM. 

Iiisti'iiiiiciits  required. — The  best  instrument  for 
opening  the  antrum  is  a sharp  steel  gouge,  with  a handle 
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Fig.  119.— SECTION  OF  TEMPORAL  BONE  TO  ILLU.STRATE  THE  CO.MPLETE 
MASTOID  OPERATION.  {From  specimen  in  London  Hospital  Museum.) 

Tlie  section  passes  downwards  and  forwards  ; the  posterior  lialf  is  shown. 

M.P,  Mastoid  process;  A.O,  Canal  for  auditory  and  facial  nerves;  c.c, 
Carotid  canal ; A,  Attic  of  tympanum  leading  into  mastoid  antrum 
posteriorly  ; S,  Styloid  process.  The  dotted  line  from  n to  the  roof 
of  the  attic  indicates  the  line  of  section  required  to  remove  the  upper 
wall  of  the  meatus  and  the  air-cells,  which  are  often  invaded  by 
suppuration.  The  arrow  inside  the  membrana  tymjiani  points  to 
the  canal  of  the  facial  nerve  and  the  horizontal  semicircular  canal 
(both  seen  in  section).  Above  the  carotid  canal  is  the  cochlea. 

ending  in  a broad  round  knob.  Two  gouges,  one  about 
5 mm.  wide  in  cutting  edge,  the  other  about  10  mm.  ; a 
metal  mallet ; fine  flexible  probe ; curettes  ; Volkmann’s 
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scoops ; a syringe ; and  Stacke’s  protector  should  be  at 
hand,  besides  the  usual  cutting  and  hseinostatic  instruments. 

Stops  of  flic  Opcrsition.— Tlie  meatus  is  syringed 
out  and  cleansed  as  far  as  possible,  the  external  ear  and 
skin  over  the 
mastoid  process 
disinfected.  The 
adjacent  scalp 
should  have  been 
sha^•ed  and  the 
head  enveloped 
in  a sterilised 
towel  over  a 
waterproof  cap. 

The  auricle 
being  held  for- 
ward by  an 
assistant,  the 
surgeon  makes 
a slightly  curved 
incision  down- 
wards from  the 
supra  m a stoid 
ridge  towards 
the  apex  of  the 
mastoid  process, 
parallel  to  (he 
posterior  wall  of 
the  meatus.  A 
small  transverse 
incision  is  usu- 
ally required 
near  the  upper 

end  of  the  main  one.  The  knife 

bone,  Avith  due  care  not  to  penetrate  it  in  tlie  case  of  a 
child’s  thinned  mastoid  process.  With  a rugine  the  soft 
parts  are  peeled  backwards  and  forwards  until  an  area  cor- 
responding to  the  dotted  line  m in  Fig.  1 20  is  exposed.  The 
bone  enclosed  by  this  line  is  then  gouged  away  bit  by  bit. 


Fig.  120.— KXTEUNAL  SUHPACK  OF  PETKOL’S 
PONE. 

E.A,  External  auditory  meatus  ; s.  Styloid  procc.ss; 
s.sr.  Rough  surface  of  attachment  of  steruo- 
mastoid  muscle.  The  supramastoid  crest  of  bone 
is  continued  back  to  p,  the  postero-inferior  .angle 
of  parietal  ))one ; v,  IMastoid  foramen  giving 
exit  to  a vein  ; M,  Dotted  circle  indicating  area 
cut  through  in  trephining  the  mastoid  antrum  ; 
m'.  Area  of  bone  removed  in  the  complete 
mastoid  or  radical  operation. 


goes 


right  down  to  the 
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The  instrument  is  directed  forwards  and  iuwai’ds  pai’allel 
with  the  long  axis  of  the  meatus.  It  is  convenient  to  intro- 
duce a sliort  piece  of  pencil  or  of  gum-elastic  catheter  into 
the  meatus  as  a guide,  and  to  keep  the  gouge  exactly 
parallel  with  it. 

If  the  instrument  be  directed  inwards  at  ri"ht  ansrles 

o o 

to  the  .surface  of  the  skull  at  the  point  indicated,  the  antrum 
will  certainly  be  missed,  and  the  lateral  sinus  almost  as 
certainly  opened.  The  direction  followed  by  the  gouge  is 
therefore  of  the  utmost  importance. 

In  the  adult  the  antrum  will  be  reached  at  a depth  not 
exceeding  thi’ee-fifths  of  an  inch.  The  loss  of  resistance 
and  the  escape  of  pus  indicate  when  the  cavity  is  opened. 

The  opening  is  enlarged  to  the  desired  extent  by  means 
of  the  sharp  gouge.  If  any  necrosis  be  present,  the  gouge 
will  need  to  be  liberally  employed. 

The  tunnel  in  the  bone  having  been  well  syringed 
out,  a suitable  drainage-tube  is  inserted,  and  the  parts  are 
well  dusted  with  iodoform. 

Boracic  fomentations  form  the  most  suitable  dressing. 
Gentle  syringing  with  weak  antiseptic  lotions  should  be 
employed  daily,  followed  by  gauze  dressings.  When  all 
purulent  discharge  has  ceased,  the  opening  may  be  allowed 
to  close. 

THK  COMPLETE  OK  RADICAL  MASTOID  OPERATION. 

In  certain  cases  of  long-persisting  otorrhoca  with  marked 
loss  of  hearing,  an  operation  is  performed  which  involves 
removal  of  the  remains  of  the  membrana  tympani,  the  small 
bones  of  the  ear,  and  the  posterior  wall  of  the  meatus,  so 
as  to  convert  the  tympanum  and  the  mastoid  antrum  into 
one  cavity.  This  is  lined  either  by  flaps  from  the  soft 
tissues  of  the  meatus  or  by  epithelial  grafts  (Fig.  119). 

MR.  BALLANCE’S  method. 

“ The  First  Operation. — The  incision  is  made  behind  the 
])inna,  and  the  latter  held  forward  with  a rake  retractor. 
A round  cross-cut  burr,  driven  by  an  electric  motor,  is  used 
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to  open  the  bony  cavity,  but  when  no  motor  or  burr  is  avail- 
able a gouge  is  recommended ; and  while  this  is  being  used 
a Stacke’s  protector  serves  to  shield  from  injury  the  tuber- 
osity which  projects  from  the  inner  wall  into  the  neck  of  the 
antrum,  and  contains  the  Fallopian  aqueduct  and  the  hori- 
zontal semicircular  canal.  The  posterior  wall  of  the  osseous 
meatus  is  removed  with  a pair  of  small  angular  bone-cutting 
forceps.  Sharp  sjDoons  of  various  sizes  are  used  to  move  the 
diseased  granulations  and  soft  parts  from  antrum,  attic,  and 
tympanum.  The  tegmina  antri  and  tympani,  and  the  inner 
walls  of  these  cavities,  should  be  left  by  the  spoon  clean  and 
hard.  A bright  light  is  required  to  do  this  well,  and  tem- 
porary jdugging  with  dry  gauze  is  an  important  aid.  The 
cartilaginous  canal  is  next  dealt  with.  Its  inferior  wall  is 
divided  vertically  well  into  the  concha.  The  cut  in  the 
concha  is  then  carried  with  a curve  upwards  and  backwards 
till  it  reaches  the  level  of  the  anterior  commencement  of 
the  helix.  The  posterior  wall  of  the  meatus  is  then  pushed 
upwards  and  backwards,  and  attached  in  a special  manner 
by  one,  two,  or  three  silkworm-gut  threads  to  the  mastoid 
flap.  The  bone  cavity  is  then  plugged  with  gauze  through 
the  meatus. 

“ Under  favourable  circumstances  the  second  operation 
may  be  done  a week  later,  but  in  adults  not  for  two  or  three 
weeks. 

“ Description  of  Second  Operation. — An  ansesthetic 
having  been  given,  the  original  incision  is  again  opened ; 
this  being  easily  accomplished  by  the  handle  of  the  knife. 
The  pinna  is  now  displaced  forwards,  and  care  taken  to 
arrest  all  oozing  from  the  granulating  surface.  The  tympano- 
antral  cavity  must  be  rendered  quite  dry  by  little  pieces  of 
gauze  held  on  forceps.  Large  epitlielial  grafts,  as  thin  as  pos- 
sible, are  now  taken  from  the  thigh  or  arm.  If  the  surgeon 
is  successful  in  cutting  an  epithelial  graft  large  enough 
to  cover  the  whole  area  of  the  granulating  surface,  it  can 
be  applied  with  advantage  in  one  piece.  The  graft  is  best 
carried  to  the  wound  spread  out  on  a microscopic  section 
lifter.  It  should  be  made  to  cover  (1)  the  anterior  wall  of 
the  cavity  formed  internally  by  the  anterior  boundary  of 
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the  tympanum  and  attic,  and  externally  by  the  anterior 
wall  of  the  enlarged  osseous  meatus ; (2)  the  anterior  part 
of  the  roof  of  the  cavity  formed  by  the  tegmen  tympani  and 
the  superior  wall  of  the  enlarged  osseous  meatus ; (3)  the 
inner  walls  of  the  attic  and  tympanum  ; (4)  the  tegmen 
antri ; (5)  the  ridge  formed  by  the  Fallopian  aqueduct ; 
and  (6)  the  inner  wall  of  the  antrum. 

“ As  an  aid  in  pressing  the  epithelium  graft  firmly  into 
the  cavity,  steel  probes  or  stoppers  are  recommended  with 
pear-shaped  heads.  As  a protective  to  the  grafts,  gold-leaf 
should  be  applied  over  them  and  carefully  pushed  into  posi- 
tion, after  which  a narrow  strip  of  dry  iodoform  gauze  is 
packed  into  the  cavity  and  allowed  to  remain  for  a week. 
The  gold-leaf  may  be  left  undisturbed  for  three  or  four  more 
days ; it  should  then  be  removed  with  forceps.” — Dr.  W.  H. 
Harsant's  Abstract  of  Mr.  Ballance's  Paper. 
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Excision  of  the  Eye-Ball. 

lustriiiuciits  required. — Eye  speculum;  strabismus 
hook  ; strabismus  scissors ; toothed  forceps  ; blunt-ended 
scissors  curved  on  the  flat  ; small  sponges. 

The  Operation. — The  patient’s  head  is  a little  raised, 
and  the  surgeon  stands  in  front,  facing  the  patient. 

The  speculum  is  introduced  between  the  lids  and  opened. 

With  the  blunt-pointed  scissors  the  surgeon  snips  through 
the  conjunctiva  just  behind  the  corneal  margin.  The  toothed 
forceps  are  used  to  pick  up  the  membrane  and  to  steady  the 
globe.  The  division  of  the  conjunctiva  is  complete  all  round. 

By  the  further  use  of  the  scissors  Tenon’s  capsule  is  freely 
opened,  and  each  of  the  rectus  tendons  is  then  picked  up  in 
turn  with  the  strabismus  hook,  and  is  divided  close  to  the 
sclerotic  with  the  strabismus  scissors.  It  is  convenient  to 
begin  with  the  e.xternal  rectus,  then  to  divide  the  superior 
and  inferior  recti,  and  to  finish  with  the  inner  rectus.  If 
the  speculum  be  now  pressed  back  into  the  cavity  of  the 
orbit,  the  eye-ball  starts  forwards,  The  blunt-ended  scissoi’s 
curved  on  the  flat  are  then  introduced  into  the  orbit  to  the 
outer  side  of  the  globe,  and  are  carried  back  until  the  optic 
nerve  is  reached.  It  is  divided  by  one  cut  of  the  blades. 

The  eye-ball  being  drawn  forwards  with  the  fingers,  the  ’ 
oblique  muscles  are  divided,  together  with  any  soft  parts 
which  may  still  hold  the  globe  in  place. 

A piece  of  Turkey  sponge  is  then  pressed  into  the  cavity 
of  the  orbit,  and  is  allowed  to  remain  there  for  a few 
minutes. 

I'he  first  dressing  consists  merely  of  an  aseptic  sponge 
pressed  into  the  cavity  of  the  orbit  over  the  closed  eyelids, 
and  retained  in  position  by  a pad  and  bandage.  This  is 
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taken  out  at  the  end  of  twelve  liours  or  earlier,  and  the 
subsequent  treatment  consists  of  daily  irrigations,  and  the 
dressing  of  the  part  with  a pad  of  wool  soaked  in  horacic 
lotion. 

If  the  globe  be  collapsed,  as  is  frequently  the  case  when 
excision  is  carried  out,  the  operation  becomes  a very  meagre 
affair,  scarcely  removed  from  the  humble  procedure  of  de- 
taching a slough  with  scissors  and  forceps. 

It  is  well  in  these  cases,  however,  to  take  care  to  remove 
the  globe  alone,  and  to  leave  the  muscles  with  as  little  of 
their  substance  displaced  as  possible. 
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OPERATIONS  ON  THE  BREAST. 


Excision  of  the  Breast. 

Instruiiionts  required. — Several  large  and  small 
scalpels.  If  one  knife  is  used  for  cutting  into  the  tumour, 
it  should  be  at  once  laid  aside  and  another  taken.  Dissect- 
ing and  sharp-pointed  forceps;  fifteen  to  twenty  Wells’s 
pressure  forceps  ; two  pairs  of  scissors  ; aneurysm  needle 
(occasionally  wanted)  ; vulsellum  forceps;  blunt  dissector ; 
needles,  sutures,  and  needle-holder,  etc. 

Po«»itioii. — The  patient  is  brought  to  the  edge  of  the 
table,  and  lies  with  the  head  and  shoulders  raised.  The  arm 
of  the  afi'ected  side  is  well  raised  from  the  side  and 
securely  fixed  by  a bandage  applied  with  clove-hitch 
round  the  wrist  to  the  head  of  the  table,  so  that  it  cannot 
move  during  the  operation. 

Tlie  axilla  has  been  thoroughly  shaved  and  disinfected 
beforehand.  The  arm,  neck,  and  abdomen  are  protected  by 
macintosh  sheeting,  over  which  sterilised  towels  are  placed. 

Tlic  Incision,  etc. — The  exact  incision  made  will 
vary  according  to  the  individual  case,  though  its  general 
form  will  be  elliptical,  the  centre  of  the  ellipse  being 
about  the  nipple.  The  upper  end  of  the  incision  used  to  be 
made  through  the  centre  of  the  axilla,  but  it  is  much  better 
to  place  it  well  over  the  border  of  the  pectoralis  major 
muscle,  tailing  slightly  downwards  across  the  insertion  of 
the  latter  (see  Fig.  121).  The  reasons  for  this  are:  (1) 
The  axillary  skin  is  provided  with  large  hair-bulbs  and 
modified  sweat-glands.  It  is  practically  impossible  to 
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render  these  aseptic,  and  hence  the  wound  .should  not  be 
made  through  this  region  of  skin.  (2)  In  many  cases, 
probably  in  all,  it  is  best  to  remove  with  the  breast  the 
costal  or  lower  portion  of  the  gi’eat  pectoral  muscle,  and 
this  is  rendered  easy  by  this  modification  of  the  old  incision. 
(3)  Clearing  the  axilla,  especially  the  upper  part  of  it 
between  the  clavicle  and  first  rib,  is  done  by  open  dissection 


Fig.  121. — INCISIONS  FOR  REMOVAL  OF  BREAST  AND  CONTENTS  OF  AXILLA, 
SHOWING  MODIFICATIONS  ACCORDING  TO  THE  AMOUNT  OF  SKIN 
REQUIRED  TO  BE  REMOVED. 

In  the  left  figure  the  shaded  area  (tlie  upper  and  outer  quadrant  of 
the  breast)  indicates  that  part  in  which  scirrhus  commences  in  nearly 
three  out  of  four  cases.  In  Ijoth  figures  the  wound  is  placed  in 
front  of  the  axilla,  and  its  upper  end  curves  over  the  i)ectoralis 
insertion. 

through  this  incision.  By  the  mid-axillary  one  this  step 
was  efi'ected  mainly  by  finger  traction  in  the  dark,  with 
increased  risk  of  venous  hiemorrhage. 

Wheti  adhesions  exist  between  the  skin  and  tumour, 
the  former  must  be  freely  sacrificed,  as  a slight  delay  in 
healing  of  the  wound  is  of  no  importance  compared  with 
the  risk  of  leaving  nests  of  cancer- cel  Is  behind.  In  some 
case.i  it  is  advisable  to  excise  a V-shaped  piece  of  skin 
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covering  the  outer  part  of  the  breast  as  well  as  that 
removed  by  the  modified  ellijitical  incision.  (See  Fig.  121.) 

In  dealing  widi  the  right  side,  the  surgeon  commences 
the  incision  over  the  axilla  and  cuts  toward  the  chest. 

In  dealing  with  the  left  breast,  it  is  convenient  to  com- 
mence the  incision  at  its  lower  part,  and  cut  towards  the 
axilla. 

In  either  case  the  lower  or  axillary  half  of  the  incision 
is  made  first  for  convenience  as  to  the  bleeding.  The  flap 
is  retracted  by  careful  dissection  until  the  posterior  fold  of 
the  axilla  (edge  of  the  latissimus  dorsi)  is  reached. 

As  the  cut  is  made,  the  surgeon  steadies  the  part  with 
his  left  hand,  which  is  made  to  press  in  the  opposite 
direction  to  that  followed  by  the  knife,  so  as  to  keep  the 
skin  tense. 

The  knife  should  at  first  involve  the  skin  and  super- 
ficial tissues  only,  and  should  just  pass  down  into  the 
subcutaneous  fat.  As  soon  as  the  ellipse  has  been  com- 
jileted  the  surgeon  should  turn  to  the  V-shajied  point  at 
each  extremity  of  the  wound,  and  should  see  that  the  skin 
is  entirely  free  at  these  points.  It  is  very  common  for  the 
mass  to  be  held  here,  owing  to  a faulty  division  of  the  skin. 

The  chief  assistant,  who  stands  upon  the  opposite  side 
of  the  table,  now  draws  the  skin  up  on  the  sternal  side 
of  the  mamma  towards  the  median  line,  while  the  surgeon 
lightly  presses  the  breast  downwards  with  his  left  hand. 
While  the  parts  are  in  this  position  the  upper  limb  of  the 
incision  is  carried  down  to  the  pectoral  muscle.  If  the  skin 
be  fully  retracted  by  the  assistant,  a division  of  the  deepei’ 
parts  well  beyond  the  limits  of  the  breast  is  ensured. 

The  surgeon  now  grasps  the  mamma  and  drags  it  away 
from  the  thorax,  while  he  severs  its  deep  attachments  in  such 
a way  as  to  lay  bare  the  great  pectoral  muscle.  The  fascia 
forming  the  sheath  of  this  muscle  should  always  be  removed, 
and  it  makes  little  diflerence  as  regards  future  use  of  the 
ann  whether  the  whole  thickness  of  the  costal  portion  be 
taken  or  not.  As  its  removal  greatly  helps  a thorough 
clearance  of  the  axilla,  it  may  be  advised  in  nearly  all  cases. 
In  dividing  the  muscle  close  to  its  origin  from  the  sternum 


478 


SURGICAL  OPERATIONS. 


[part  XIV. 


and  costal  cartilages  the  anterior  perforating  vessels  must 
not  be  cut  too  close  to  their  j^oints  of  emergence.  As  a rule 
they  can  be  secured  by  pressure  forceps  before  being  cut 
across. 

The  breast,  with  the  underlying  muscle,  is  now  drawn 
downwards  and  outwards,  and  the  pectoral  insertion  divided 
cautiously  so  as  to  expose  the  axillary  vessels,  the  incision 
being  made  at  right  angles  to  the  tibres.  With  ordinary 
care  there  is  no  risk  of  damaging  the  axillary  vein,  as  a 
layer  of  fascia  and  some  fat  separate  the  muscle  from  it. 

Some  surgeons  recommend  that  the  pectoralis  minor 
should  invariably  be  removed  at  the  same  time.  This  is 
not  always  necessary,  and  somewhat  increases  the  severity 
of  the  operation.  In  completing  the  removal  of  the  breast 
and  axillary  contents,  the  serratus  magnus,  the  subscapu- 
laris,  the  axillary  vessels,  and  nerves  will  be  laid  bare.  It 
is  well  to  expose  the  vein  early,  and  the  handle  of  the 
scalpel  or  a blunt  dissector  will  be  used  to  detach  the  chain 
of  lymphatic  glands  which  runs  along.side  it.  Now  and 
then  it  may  be  necessary  to  exci.se  part  of  the  axillary 
vein  between  two  ligatures  in  order  to  get  away  adherent 
glands.  This  should  be  avoided,  if  possible,  as  the  cephalic 
vein  may  be  deficient,  and  oedema  of  the  arm  is  then  apt  to 
follow. 

The  intercosto-humeral  nerve  will  often  require  to  be 
divided,  leading  to  subsequent  numbness  at  the  lower  and 
inner  part  of  the  arm,  but  the  subscapular  nerves,  the 
corresponding  artery  and  vein,  and  the  long  thoracic  nerve 
should  be  spared.  Branches  of  the  subscapular  and  axillary 
vessels  to  the  lymphatic  glands  will  necessarily  be  divided, 
and  all  such  vessels  should,  if  possible,  be  clamped  before 
their  section. 

Careful  search  should  be  made  for  the  lymphatic  glands 
which  lie  close  to  the  coracoid  process  and  first  rib,  and 
they  should  be  removed,  whether  apparently  infected 
or  not. 

It  is  now  convenient  to  mention  the  following  general 
points  with  regard  to  excision  of  the  breast:  (1)  All 
bleeding  points  should  Ije  picked  up  neatly,  and  riot  gralibed 
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up  together  with  a mass  of  tlie sui-roundiug  tissue,  (jl)  The 
wound  should  not  be  scrubbed  with  a sponge.  It  barely 
needs  to  be  sponged  at  all.  (3)  Sterilised  water  should  be 
used  to  wash  the  wound.  It  should  be  cleansed  by  washing 
and  not  by  sponging.  A kidney-shaped  i-eceiver  is  placed 
beneath  the  wound,  and  a stream  of  warm  sterilised  water 
is  allowed  to  run  over  the  raw  surface  until  all  clots  have 
been  washed  away. 

The  bleeding  points  are  now  dealt  with.  In  the  majority 
of  cases  the  long-continued  pressure  of  the  forceps  will 
suffice  to  close  the  larger  number  of  the  vessels,  others  are 
occluded  by  twisting  the  pressure  forceps  when  they  are 
removed.  But  as  recurrent  hemorrhage  is  more  common 
after  excision  of  the  breast  than  any  other  operation,  it  is 
best  to  tie  every  doubtful  vessel  with  catgut  or  fine  silk. 
When  this  has  been  done  and  the  cavity  has  been  fiushed 
with  warm  sterile  water,  the  long  wound  is  sewn  up. 

The  needles  employed  are  straight  and  long,  and  the 
sutures  are  of  silkworm  gut.  The  upper  and  lower  sutures 
are  applied  first,  the  middle  ones  being  left  to  the  last.  The 
sutures  are  not  tied  until  the  upper  and  lower  series  are 
completed.  They  are  then  knotted,  and  the  assistant 
follows  the  closing  wound  with  sponges,  so  applied  as  to 
maintain  considerable  pressure  over  the  recently-united 
incision,  and  to  obliterate  the  wound  cavity.  This  pressure 
must  not  be  relaxed.  In  a few  cases  an  opening  for  a 
drainage-tube  i.s  now  made  in  the  hollow  of  the  skin  below 
the  wound.  A tube  is  inserted  and  secured  by  a suture. 
The  drainage-tube  can  easily  be  dispensed  with,  and  it 
appears  to  increase  the  risk  of  sujjpuration. 

The  middle  sutures — i.e.,  thosQ  in  the  central  part  of 
the  wound  — are  now  inserted  and,  when  they  are  all  in 
place,  tied.  The  assistant  with  the  sponges  still  follows 
the  sutured  incision,  and  obliterates  by  pressure  the  wound 
cavity.  The  dressing  is  prepared.  It  consists  of  a lai'ge 
pad  of  sterilised  gauze  or  dry  cyanide  gauze,  over  which 
sterilised  wool  is  used.  The  wool  covers  the  whole  side  of 
the  chest,  the  opposite  breast,  the  shoulder,  and  the  back 
as  far  as  the  spine. 
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Until  recently  it  was  the  custom,  after  excision  of  the 
breast,  to  bandage  the  arm  of  the  same  side  against  the 
chest  wall — making,  in  fact,  a splint  of  it — to  keep  the 
dressings  at  rest.  It  was  usual  to  maintain  the  patient’s 
arm  in  this  position  for  ten  days  or  so,  allowing  movement 
neither  at  shoulder  nor  at  elbow  joint,  and  sometimes  even 
confining  the  fingers  and  hand  closely  against  the  thorax. 
Such  confinement  is,  of  course,  irksome  to  the  patient,  and 
apt  to  be  followed  by  stillness  of  the  joints,  which  is  but 
slowly  recovei’ed  from.  The  axillary  vein  may  become 
adherent  to  the  side  of  the  chest,  and  circulation  be  therel?y 
impeded.  Moreover,  keeping  the  arm  pressed  against  the 
side  of  the  chest  encourages  axillary  pei'spiration,  and  may  ' 
thus  favour  infection  of  the  wound.  As  long  as  the 
shoulder-joint  is  kept  at  rest,  freedom  of  the  elbow  and  hand 
cannot  intei’fere  in  the  least  with  the  healing  of  the  wound. 
The  best  way  is  to  envelop  the  axillary  and  pectox'al  region 
with  a large  dressing,  which  is  kept  securely  in  jdace  by  a 
figure-of-eight  bandage  applied  whilst  the  assistant  supports 
the  arm  at  about  a right  angle  from  the  chest  wall.  The 
arm  is  subsequently  supported  on  a pillow  at  a little  less 
than  this  angle. 


481 


INDEX. 

— •<>. — 


A 

Abdomen,  Oijerations  on,  307 
Abdominal  nephrectomy,  396 
Section,  307 

Abernethy’s  operation  upon  lilac 
artery,  56 

Abscess  of  brain.  Trephining  for, 
464 

Adhesions  in  abdominal  section, 
317 

Allarton’s  operation  (lithotomy), 
433 

Amputation,  Intercalcaneal,  155 

, Methods  of,  77 

, Partial,  of  foot,  138,  140,  146 

, Subastragaloid,  147 

, Supramalleolar,  158 

• — - at  ankle-joint,  151 

at  elbow-joint,  109 

at  hip-joint,  189 

at  knee-joint,  174 

at  metacarpo  - phalangeal 

joints,  88 

- — ■ at  metatarso  - phalangeal 
joints,  133 

at  shoulder-joint,  118 

at  wrist -joint,  99 

by  circular  method,  77 

• by  elliptical  method,  79 

by  flap  method,  80 

by  modified,  circular  method, 

78 

by  oval  racket  method,  79 

of  arm,  114 

of  fingers,  83,  90,  94,  95 

and  thumb,  with  por- 
tions of  metacarpus,  94 

of  Anger  with  metacarpal 

bone,  95 

of  foot,  138,  140,  146,  151,  155 

of  forearm,  106 

of  forefinger,  90 

of  great  toe,  131,  133,  138 

of  index  linger  with  metacar- 

Ijal  bone,  96 
of  leg,  158 

Q 


Amputation  of  leg  at  place  of 
election,  167 

— ^ through  middle,  164 

of  little  finger,  90 

with  metacarpal 

bone,  96 

of  little  toe  with  metatarsal 

bone,  140 

of  penis,  450 

of  phalanges  of  fingers,  86 

of  thigh,  183 

through  condyles,  179 

of  thumb,  91,  94 

with  metacarpal 

bone,  96  . 

of  toe  with  metatarsal  bone, 

138 

of  toes,  130,  131,  132,  133,  136, 

138,  140 

of  upper  limb  with  scapula, 

124 

through  condyles  of  femur,  179 

through  medlo-tarsal  joint, 

146 

through  metatarsus,  136 

through  middle  of  leg,  164 

through  tarso  - metatarsal 

joints,  138 

Amussat’s  operation  (colotomy), 

Anal  fistula.  Operation  for,  458 
Anastomosis,  Intestinal,  342 
Ankylosis,  Faulty,  of  hip-joint. 
Osteotomy  for,  206 
Ankle-joint,  Amputation  at,  151 

, Excision  of,  238 

Anterior  colotomy,  347 

gastro-jejunostomy,  375 

tlblal  artery.  Ligature  of,  36 

Antrum,  Mastoid,  Trephining,  467 
Anus,  Artificial,  Operation  for,  339 
Appendages,  Uterine,  Removal  of, 
322 

Appendix,  Vermiform,  Removal  of, 
358 

Arm,  Amputation  of,  114 
Arteries,  Exposure  of,  3 
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Arteries,  Incision  of,  2 

, Ligature  of,  1 

, Opening  of  sheath  of,  5 

Arthrectomy,  249 
Artificial  anus.  Operation  for,  339 
Astragalus,  Excision  of,  235 
Axillary  artery.  Ligature  of,  18 


B 

Ballance’s  operation  on  mastoid, 
470 

Barker’s  excision  of  hip,  246 
Bassini’s  method  of  narrowing  the 
inguinal  canal,  421 
Bauden’s  amputation  at  knee-joint, 
177 

Berger’s  amputation  of  upper  limb, 
124 

Biceps,  Tenotomy  of,  266 
Bile  ducts.  Operations  on,  381 
Billroth’s  operation  for  uniting 
segments  of  intestine,  340 
Bladder,  Calculus  in.  Operations 
for,  430,  433 

, Operations  on,  430 

, Suturing,  in  suprapubic  cys- 
totomy, 437 

Bones,  Excision  of,  general  con- 
siderations, 210 

, Operations  on,  201 

Bose’s  method  of  tracheotomy,  286 
Bowels,  Obstruction  of.  Operation 
for,  344 

Brachial  artery,  Ligature  of,  15 
Brain,  Abscess-  of.  Trephining  for, 
464 

Breast,  Operations  on,  475 


C 

Calculus  in  bladder.  Operations 
for,  430,  433 

, Renal,  Operations  for,  388 

Calllsen’s  operation  (colotomy),  347 
Carden’s  amputation  of  thigh,  179 
Carotid,  Common,  Ligature  of,  26 

•,  External,  Ligature  of,  30 

Castration,  447 

Cerebral  abscess.  Operation  for,  464 
Children,  Lateral  lltliotomy  in,  433 
Chisels  used  in  osteotomy,  201 
Cholecystenterostomy,  387 
Cholecystotomy,  381 
Choledochotomy,  384 
Chopart’s  amputation  of  foot,  146 
(hrcular  method  of  amputation,  77 
, Modified,  method  of  amputa- 
tion, 78 


Cleft  palate.  Operations  for,  275 
Club-foot,  Osteotomy  for,  213 
Colectomy,  341 
Colotomy,  347 

, Inguinal,  347,  354 

, Lumbar,  347 

Condyle  of  jaw.  Excision  of,  259 
Congenital  hernia,  427 
Cooper’s  (Sir  Astley)  operation 
upon  iliac  artery,  52,  56 
Cuneiform  osteotomy,  201,  204,  213 
Cystotomy,  Suprapubic,  435 


D 

Dental  nerve.  Inferior,  Operation 
on,  68 

Disarticulation.  (See  Amputation.) 
Dupuytren’s  contraction.  Opera- 
tion for,  267 

intestinal  suture,  326 


E 

Ear,  Middle,  Operations  on,  467 
Elbow,  Excision  of,  225. 

Elbow-joint,  Amputation  at,  109 
Elliptical  method  of  amputation,  79 
Enterectomy,  335,  338,  339 
Entero-cholecystotomy,  387 
Enterotomy,  344 
Erasion  of  a joint,  249 
Esmarch’s  amputation  at  hip-joint, 
194,  200 

excision  of  lower  jaw,  258 

Excision,  Open  method  of,  217 

, Subperiosteal,  217,  233 

of  ankle-joint,  238 

of  astragalus,  235  * 

of  bones,  general  considera- 
tions, 216 

r-  of  breast,  475 

of  condyle  of  jaw,  259 

of  elbow,  225 

of  eye-ball,  473 

of  Gasserian  ganglion,  70 

of  hip,  246 

of  jaw,  lower,  256 

, upper,  252 

of  joints,  general  considera- 
tions, 216 

of  knee,  241 

of  metatarsus,  235 

of  os  calcis,  236 

of  shoulder,  230 

of  tarsus,  235 

of  testicle,  447 

of  thyroid  body,  291 

I of  toes,  235 

I of  tongue,  296 

i of  wrist,  221 
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External  carotid,  Ligature  of,  30 

iliac.  Ligature  of,  51 

urethrotomy,  439 

Eye-ball,  Excision  of,  473 


F 

Farabeuf’s  amputation  of  foot,  147 

r-  of  great  toe,  133 

of  leg,  168 

of  thigh,  181 

— - of  thumb,  91 

Fascia,  Operations  on,  264 
Femoral  artery.  Ligature  of,  46 

hernia,  413,  428 

Femur,  Amputation  through  con- 
dyles of,  179 

, Osteotomy  of  shaft  from  outer 

side,  209 

, through  neck  of,  206 

, through  shaft  below  tro- 
chanters, 206 

■ , Supracondylold  osteotomy  of, 

209 

Fingers,  Amputation  of,  83,  90,  94, 
95 

, Phalanges  of.  Amputation  of, 

86 

Fistula,  Anal,  Operation  for,  458 
Flap  method  of  amputation,  80 
Flaps  cut  by  dissection,  81 

cut  by  transfixion,  80 

cut  from  without  inwards,  81 

, Modes  of  cutting,  80 

Foot,  Amputation  of,  138,  140,  146, 
151,  155 

, Partial  amputation  of,  138, 

140,  146 

Forearm,  Amputation  of,  106 
Forefinger,  Amputation  of,  90,  96 
Fracture  of  skull.  Trephining  in, 
461 

Furneaux  Jordan’s  amputation  at 
hip-joint,  193,  200 


G 

Gall  bladder.  Operations  on,  381 
Gasserian  ganglion.  Excision  of,  70 
Gastro-jejunostomy,  374 
Gastrostomy,  365 
Gastrotomy,  370 

Genu  valgum.  Osteotomy  for,  208 
Gluteal  artery.  Ligature  of,  60 
Granny  knot,  7 

Great  sciatic  nerve.  Operation  on, 
75 

toe.  Amputation  of,  131,  133, 

138 

Gustatory  nerve  Operation  on,  69 
Guyon’s  amputation  of  leg,  158 


H 

HiBinorrlioids,  Operations  on,  453 

, Treatment  by  excision,  453,  455 

, by  ligature,  453 

Hamstrings,  Tenotomy  of,  265 
Hard  palate.  Operation  on,  278 
Hare-lip,  Double,  273 

, Operations  for,  270 

, Single,  270 

Head,  Ligature  of  arteries  of,  22 

, Operations  on,  461 

, on  nerves  of,  65 

Hernia,  Congenital,  427 

, Femoral,  413,  428 

, Inguinal,  411 

i , Operations  on,  404 

I , Radical  cure  of,  416 

' Hey’s  amputation  of  foot,  145 

ki  of  leg,  165 

! Hip,  Excision  of,  246 
' Hip-joint,  Amputation  at,  189 

I , Osteotomy  lor  faulty  anky- 

! losls  of,  206 

I Hydrocele,  Operations  for,  445 


Iliac,  Ligature  of  common,  57 

! , of  external,  51 

I , of  internal,  59 

Incision  “ en  8 de  chiffre,”  108 
Index  finger.  Amputation  of,  90,  96 
Inferior  dental  nerve.  Operation 
on,  68 

maxillary  nerve.  Operation 

on,  68 

Infra-orbital  nerve.  Operation  on, 
65 

Inguinal  colotomy,  347,  354 
hernia,  411 

Intercalcaneal  amputation  of  foot, 
155 

Internal  iliac.  Ligature  of,  59 
Intestinal  anastomosis,  342 

obstruction.  Operation  for,  344 

suture.  Best  form  of,  333 

, Dupuytren’s,  326 

, Lembert’s,  327  • 

Intestine,  Methods  of  uniting,  324 

, Resection  of,  335 

, Uniting  segments  of,  339 

, Invagination  of,  328 


J 

Jaw,  Excision  of  condyle  of,  259 

, Lower,  Excision  of.  256 

, Upper,  Excision  of,  252 
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Joint,  Erasion  of,  249 
Joints,  Excision  of,  general  con- 
siderations, 216 

. Operations  on,  201 

Jordan’s  amputation  at  liip-joint, 
193,  200 

K 

Kidney,  Calculus  of.  Operations 
for,  388 

, Movable,  Fixation  of,  400 

, Operations  on,  388 

— — , Removal  of,  394 
Knee,  Excision  of,  241 
Knee-joint,  Amputation  at,  174 

, Erasion  of,  249 

Knot,  Granny,  7 
, Reef,  7 

Kocher’s  excision  of  the  thyroid 
body,  291 

L 

Langenbeck’s  excision  of  ankle- 
joint,  238 

Laparo-colotomy,  347 
Laryngotomy,  288 
Lateral  lithotomy,  430 
Leg,  Amputation  of,  158 

, of,  at  place  of  election, 

167 

, through  middle  of,  164 

Lembert’s  intestinal  suture,  327 
Ligature  of  anterior  tibial  artery. 
36 

- — of  arteries,  1 
— — of  axillary  artery,  18 

of  brachial  artery,  15 

of  common  carotid,  26 

of  common  iliac,  57 

of  external  carotid;  30 

of  external  iliac  artery,  51 

of  femoral  artery,  46 

■ — = of  gluteal  artery,  60 

• of  internal  iliac,  59 

of  lingual  artery.  31 

of  popliteal  artery,  43 

of  posterior  tibial  artery,  40 

of  radial  artery,  8 

of  subclavian  artery,  22 

of  ulnar  artery,  11 

Linear  osteotomy,  201,  203 
Lingual  artery,  Ligature  of.  31 
Lisfranc’s  amputation  of  foot,  140 
Lister’s  excision  of  wrist,  221 
Lithotomy,  Lateral,  430 

, Median,  433 

Little  finger.  Amputation  of,  90 

toe.  Amputation  of,  140 

Jl,ittre’s  oi>eratlon  (Inguinal  Colo- 
tomy),  347 

Lower  jaw.  Excision  of,  256 
Lumbar  colotomy,  347 
nephrectomy,  394 


M 

Macewen’s  operation  for  genu  val- 
gum, 209 

osteotome,  202 

Makins’s  clamps  for  enterectomy, 
d35 

Mallet  used  in  osteotomy,  202 
Mastoid  antrum.  Trephining,  467 

operation  Radical.  470 

Maunsell’s  intestinal  suture,  328 
Maxillary  nerve.  Inferior,  Opera- 
tion on,  68 

, Superior,  Operations  on, 

66 

Meckel’s  ganglion.  Removal  of,  66 
Median  lithotomy,  433 
— — nerve.  Operations  on,  74 
Medio-tarsal  joint,  * Amputation 
through,  146 

Metacarpo-phalangeal  joints.  Am- 
putation at,  88 

Metacarpus,  Amputation  of  por- 
tions of,  94 

Metatarso-phalangeal  joints.  Am- 
putation at,  133 

Metatarsus,  Amputation  through, 
136 

, Excision  of,  235 

Middle  ear.  Operations  on,  467 
Movable  kidney.  Fixation  of,  400 
Musculo-spiral  nerve.  Operation 
on,  75 

N 

Neck,  Ligature  of  arteries  of,  22 

, Operations  on,  282 

, on  nerves  of,  65 

Nelaton’s  operation  for  intestinal 
obstruction,  344 
Nephrorraphy,  400 
Nephrectomy,  394 

, Abdominal,  396 

, Lumbar,  394 

Nephro-lithotomy,  388 
Nerve,  Great  sciatic.  Operation  on, 
75 

, Gustatory,  Operation  on,  69 

, Inferior  dental.  Operation  on, 

68 

, maxillary.  Operation  on, 

63 

, Infra-orbital,  Operation  on,  65 

i Median,  Operations  on,  74 

, Musculo-spiral,  Operation  on, 

75 

Spinal  accessory.  Operation 

on,  72 

stretching,  62 

, Superior  maxillary.  Opera- 
tions on,  66 

, Supra-orbital,  Operation  on, 

65 
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Nerve,  Trifacial,  Operations  on,  65 

, Ulnar,  Operations  on,  74 

Nerves,  Operations  on,  62 
Neurectomy,  63 
Neurorraphy,  63 
Neurotomy,  63 


O 

Obstruction  of  bowels.  Operation 
for,  344 

OEsophagotomy,  304 
Ollier’s  excision  of  elbow,  228 
Os  calcis,  Excision  of,  236 
Osteotomes,  202 
Osteotomy,  200 

, Cuneiform,  201,  204,  213 

, Linear,  201,  203 

, Supracondyloid,  209 

for  club-foot,  213 

for  faulty  ankylosis  of  hip- 

joint,  206 

for  genu  valgum,  208 

of  shaft  of  femur  from  outer 

side,  209 

witli  resection,  201 

Oval  racket  method  of  amputation, 
79 

Ovariotomy,  316 


P 

Palate,  Operations  for  cleft,  275 

, on  hard,  278 

, on  soft,  276 

Parker’s  operation  for  division  of 
plantar  fascia,  264 
Penis,  Amputation  of,  450 

, Operations  on,  443 

Phalanges  of  fingers.  Amputation 
of,  86 

of  toes.  Amputation  of,  131,  132 

Piles.  {See  Haemorrhoids.) 
Pirogoff’s  amputation  of  foot  155 
Plantar  fascia,  Division  of,  264 
Plastic  surgery,  270 
Popliteal  artery.  Ligature  of,  43 
Posterior  gastro-jej  unostomy,  377 

tibial  artery.  Ligature  of,  43 

Pyloro-plasty,  372 


R 

Radial  artery.  Ligature  of,  8 
Radical  cure  of  hernia,  416 

mastoid  operation,  470 

Rectum,  Operations  on,  453 
Reef  knot,  7 . 

Renal  calculus,  Operations  for,  388 
Resection.  {See  aluo  Excision.) 
Resection  of  intestine,  335 


S 

Sand  bag  or  pillow  used  in  osteo- 
tomy, 202 

Sciatic  nerve,  Great,  Operation  on, 
75 

Scrotum,  Operations  on,  443 
Semimembranosus,  Tenotomy  of, 

267 

Semitendlnosus,  Tenotomy  of,  267 
Shoulder,  Excision  of,  230  • 
Shoulder-joint,  Amputation  at,  118 
Skull,  Trephining  in  fracture  of, 
461 

Smith’s  amputation  at  knee-joint, 
174 

Soft  palate.  Operation  on,  276 
Spence’s  amputation  at  shoulder-' 
joint,  119 

Spinal  accessory  nerve.  Operation 
on,  72 

Spine,  Operations  on,  461 
Sterno-mastoid  muscle.  Division  of, 

268 

Stokes’s  amputation  of  thigh,  181 
Stomach,  Operations  on,  365 
Stone  in  bladder.  Operations  for, 
430,  433 

in  kidney.  Operations  for,  388 

Strangulated  hernia.  Operation  for, 
404 

Stricture  of  urethra.  Operations 
on,  438 

Subastragaloid  amputation,  147 
Subclavian  artery.  Ligature  of,  22 
Subperiosteal  excision,  217,  233 
Superior  maxillary  nerve.  Opera- 
tions on,  66 

Supracondyloid  osteotomy  of 
femur,  209 

Supramalleolar  amputation,  158 
Supra-orbital  nerve.  Operation  on, 
65 

Suprapubic  cystotomy,  435 

Surgical  knot.  7 

Syme’s  amputation  of  foot,  151 

of  thigh,  184 

operation  (urethrotomy),  439 

Syndesmotomy,  264 


T 

Talipes,  Osteotomy  for,  213 
Tarso-metatarsal  joints.  Amputa- 
tion through,  138 
Tarsus,  Excision  of,  235 
Teale’s  amputation  of  leg,  162 
Tendo  Achlllls,  Tenotomy  of,  265 
Tenotome,  Use  of  the,  260 
Tenotomy,  260 
Testicle,  Excision  of,  447 
Thigh,  Amputation  of,  183 
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Thigh,  Amputation  througli  con- 
dyles of,  179 

Thumb,  Amputation  of,  83,  91,  94, 
96 

Thyroid  body.  Excision  of,  291 
Thyrotomy,  289 

Tlbial  artery.  Anterior,  Ligature 
of,  36 

, Posterior,  Ligature  of.  40 

Tibialis  antlcus.  Tenotomy  of.  261 

posticus.  Tenotomy  of,  262 

Toes,  Amputation  of,  130,  131,  132, 
133,  136,  138,  140 

, Excision  of,  235 

Tongue,  Excision  of,  296 
Tracheotomy,  282 

Transfixion  method  in  amputation, 
80 

Trephining,  461 

for  abscess  of  brain,  464 

in  fracture  of  skull,  461 

mastoid  antrum,  467 

Trifacial  nerve.  Operations  on,  65 


U 

Ulnar  artery.  Ligature  of,  11 
■ nerve.  Operations  on,  74 


Upper  jaw.  Excision  of,  252 
limb  with  scapula.  Amputa- 
tion of,  124 

Uretero-lithotomy,  401 
Urethra,  Stricture  of.  Operations 
on,  438 

Urethrotomy,  External,  439 
Uterine  appendages.  Removal  of, 
522 


V 

Varicocele,  Operations  on,  443 
Vermiform  appendix.  Removal  of, 
358 


W 

Wehr’s  operation  for  uniting  seg- 
ments of  intestine,  340 
Wheelhouse’s  operation  (urethro-  , 
tomy),  440 

Whitehead’s  operation  for  piles, 
455 

Wrist,  Excision  of,  221 
Wrist-joint,  Amputation  at,  99 
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M.S.,  M.B.  Lond,,  F.R.C.S.,  Surgeon  to  Westminster  Hospital, 
&c.  With  Chromo  Plates  and  Engravings.  New  and  Revised 
Edition.  Hla. 

The  Rectum  and  Anus,  Their  Dis= 

eases  and  Treatment.  By  sir  cuaries  b.  Ball, 

Hon.  M.Ch.  Dublin,  F.R.C.S.I.,  &c..  Surgeon  and  Clinical  Teacher 
at  Sir  P.  Dun’s  Hospital,  and  Regius  Professor  of  Surgery,  University 
of  Dublin.  With  Chromo  Plates  and  61  Engravings.  9a. 

" As  a full,  clear,  and  trustworthy  description  of  the  diseases  which  It  deals  with,  it  is 
certainly  second  to  none  ii  the  lan^age.  The  author  is  evidently  well  read  in  the 
literature  of  the  subject,  and  has  nowhere  failed  to  describe  what  Is  best  up  to  date.  The 
model  of  what  such  a work  should  be7**Sristol  MedicO'Chirurgical  youmaL 

Diseases  of  the  Breast.  By  Tnomas  Bryant, 

F.R.C.S.i  &c.,  Surgeon  to,  and  Lecturer  on  Surge^  at,  Guy's 
Hospital.  With  8 Chxomo  Plates  and  numerous  Engravings.  9Se 

“Mr.  Br3rant  is  so  well  known,  both  as  an  author  and  a surgeon,  that  we  are  absolved 
Irom  the  necessity  of  speaking  fully  or  critically  of  bis  work."— LanctU 

Syphilis.  By  Jonathan  Hutchinson,  F.R.S.,  F.R.C.S., 

Consulting  Surgeon  to  the  London  Hospital  and  to  the  Royal 
London  Ophthalmic  Hospital,  With  8 Chromo  Plates.  Seventh 
Thousand.  9a. 

The  student,  no  matter  what  may  be  bis  age,  will  find  In  this  compact  treatise  a 
valuable  presentation  ol  a vastly  Important  subject.  We  know  of  no  better  or  more 
comprehensive  treatise  on  syphilis.” — Medical  News.  Philadelphia. 

Insanity  and  Allied  Neuroses.  By 

George  H.  Savage,  M.D.,  Lecturer  on  Mental  Diseases  ^ Guy’s 
Hospital,  &c.  With  19  Illustrations.  Eighth  TJwusand,  9s, 

**  Dr.  Savage's  grouping  of  insanity  is  practical  and  convenient,  and  the  observations 
on  each  group  are  acute,  e,\tensive,  and  well  arranged."— 7*/tf  Lancet, 

Clinical  Methods : A Guide  to  the  Practical  Study 

of  Medicine.  By  Robert  Hutchisou,  M.D.,  F.R.C.P.,  .Assistant 
Physician  to  the  London  Hospital,  &c.,  and  Harry  Rainy,  M.A., 
F.R.C.F.  Ed.,  F.R.S.E.,  formerly  University  Tutor  in  Clinical 
Medicine,  Royal  Infomary,  Edinburgh.  With  8 Coloured  Plates 
and  upwards  of  150  Illustrations.  New  and  Enlarsed  Edition, 
10a.  (id. 
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Manuals  for  Students  and  Practitioners  of  Medicine  {contd.). 


Ophthalmic  Surgery.  By  R.  Brudenell  Carter, 

F.R.C.S.,  Consulting  Ophthilraic  Surgeon  to,  and  Lecturer  on 
Ophthalmic  Surgery  at,  St.  George’s  Hospital;  and  W.  Adams 
Frost,  F.R.C.S.,  Assistant  Ophthalmic  Surgeon  to,  and  Joint 
Lecturer  on  Ophthalmic  Surgery  at,  St.  George’s  Hospital.  With 
Chromo  Frontispiece  and  91  Engravings.  Second  Edition.  9s. 

Gout,  Its  Pathology  and  Treatment. 

By  Arthur  P.  Luff,  M.D.  Lond.,  B.Sc.,  F.R.C.P.,  Physician  in 
Charge  of  Out-Patients  and  Lecturer  on  Forensic  Medicine  at  St. 
Manx’s  Hospital.  Crown  8vo,  256  pages,  5s. 

"Dr.  Luff  is  well  known  to  possess  a thorough  knowledge  of  chemical  science,  and 
to  be  an  able  investig^ator  of  chemical  phenomena.  The  work  under  review  bears  testi- 
mony to  this,  coQtaiaing  as  it  does  a most  excellent  account  of  the  conditions  which  give 
rise  to  gout,  together  with  the  means  to  be  resorted  to  in  order  to  prevent  or  to  alleviate 
its  paroxysms.” — Medical  Chronicle. 

Diseases  of  the  Ear.  By  a.  Marmaduke  SheUd, 

M.B.  Cantab.,  F.R.C.S.  Eng.,  &c.  With  4 Coloured  Plates  and 
34  Woodcut  Illustrations.  10s.  6(1, 

Food  in  Health  and  Disease.  By 

I.  Burney  Yeo,  M.D.,  F.R.C.P.,  Professor  of  the  Principles  and 
Practice  of  Medicine  in  King’s  College.  Ninth  Thousand.  10s.  6d, 


MANUALS  FOR 

Students  of  Medicine 

Published  by  CASSELL  & COMPANY. 


Elements  of  Histology.  By  E.  Klein,  M.D., 

F.R.S.,  Lecturer  on  General  Anatomy  and  Physiology  in  the 
Medical  School  of  St.  Bartholomew's  Hospital,  London ; and  J.  S. 
Edkins,  M.A.,  M.B.,  Joint  Lecturer  and  Demonstrator  of  Physio- 
logy in  the  Medical  School  of  St.  Bartholomew’s  Hospital,  London. 
Revised  and  Enlarged  Edition,  with  296  Illustrations.  7s.  6<i. 

A work  which  must  of  necessity  command  a u^versaJ  success.  It  is  just  exactly 
what  has  long  been  a desideratum  among  students." — Medical  Press  and  Circular, 

Hygiene  and  Public  Health.  By  b. 

Arthur  Whitelegge,  C.B.,  M.D.,  B.Sc.  Lend.,  D.P.H.  Camh., 
H M.  Chief  Inspector  of  Factories.  With  23  Illustrations.  Eighth 
Thousand.  7s.  6d, 

“ It  Is  in  every  w.iy  perfectly  reliable,  and  In  accordance  with  the  most  recently 
aciiuired  knowledge."— £riritA  Medical  JoumaL 

Clinical  Chemistry.  By  Charles  H.  Ralfe,  M.D., 

F. R.C.F.,  Physician  at  the  Loudon  Hospital.  With  16  Illus- 
trations. 5s. 

*'  The  volume  deals  with  a subject  of  great  and  Increasing  Importance,  which  docs 
not  generally  receive  so  much  attention  from  students  as  it  deserves.  The  text  is  concise 
and  lucid,  the  chemical  processes  are  stated  In  chemical  formulae,  and  wherever  they 
could  aid  the  reader  suitable  illustrations  have  been  Introduced," — The  Lancet. 


Manuals  for  Students  oi  Medicine  {continued). 


Elements  of  Surgical  Pathology. 

By  A.  J.  Pepper,  M.S.,  M.B.,  F.K.C.S.,  Surgeon  and  Teacher  of 
Practicil  Surgery  at  St.  Mary's  Hospital.  Illustrated  with  99  En- 
gravings. Fourth  Edition^  rewritten  and  enlarged.  ^d. 

“ A student  engaged  In  surgical  work  will  find  Mr.  Pepper's  'Surgical  Pathology  ' to 
be  an  invaluable  guide,  leading  him  on  to  that  correct  comprehension  of  tlie  duties  of  a 
practical  and  scientific  surgeon  which  Is  the  groundwork  of  the  highest  type  of  British 
Surgery.*’— Medical  JoumaL 

Elements  of  Human  Physiology.  By 

Henry  Power,  M.B.  (Lond.),  F.R.C.S.,  Professor  of  Physiology, 
Royal  Veterinary  College.  With  83  Engravings  and  Coloured 
Plate  of  Spectra.  7«. 

‘‘  The  author  has  brought  to  the  elucidation  of  his  subject  the  knowledge  gained  by 
many  years  of  teaching  and  examining,  and  has  communicated  his  thoughts  In  easy,  clear, 
and  forcible  language,  so  that  the  work  Is  entirely  brought  within  the  compass  of  every 
student  It  supplies  a want  that  has  long  been  telt."— 7%.  Lanctt. 


Materia  Medica  and  Therapeutics. 

An  IntroductJon  to  the  Rational  Treatment  of  Disease.  By  J, 
Mitchell  Bruce,  M.A.,  M.D.,  LL.D.,  F.R.C.P.,  Physician  and 
Lecturer  on  Clinical  Medicine  at  Charing  Cross  Hospital.  7«#  6'd. 

“We  welcome  Its  appearance  with  much  pleasure,  and  feel  sure  that  It  will  be 
received  on  all  sides  with  that  favour  which  It  richly  deserves."— Medical 
yournaU 


A Manual  of  Chemistry  : Inorganic  and 

Organic,  with  an  Introduction  to  the  Study  of  Chemistry.  For  the 
Use  of  Students  of  Medicine.  By  Artliur  P.  Luff,  M.D.,  B.Sc. 
Lond.,  F.R.C.P. ; and  Frederic  James  M.  Page,  B.Sc.  Lend., 
F.I.e.  With  40  Illustrations.  7a.  6d. 


Elements  of  Surgical  Diagnosis : A 

Manual  for  the  Wards.  By  a.  Pearce  Gould, 

M.S.,  M.B.,  F.R.C.S.,  Surgeon  to,  and  Lecturer  on  Surgerj'  at 
the  Middlesex  Hospital,  &c.  AVw  a»ii  Enlarged  Edition,  its. 

Comparative  Anatomy  and  Physio= 

logy.  By  F.  Jeffrey  Bell,  M.A.,  Emeritus  Professor  of  Com- 
parative Anatomy  at  King’s  College.  With  229  Engravings.  7s.  6d, 


The  Elements  of  Physiological  Phy= 

sics.  An  Outline  of  the  Elementary  Facts,  Principles,  and 
Methods  of  Physics  and  their  Application  in  Physiology.  By  J. 
McGregor- RoLertSOn,  M.A.,  M.B.,  &c.  &c.,  formerly  Lecturer 
on  Physiology,  Upiversity  of  Glasgow.  With  219  Illustrations. 

7s.  6d. 

" Mr.  McGregor-Robertson  has  done  the  student  the  greatest  service  In  collectiii.g 
togeUicr  In  a bandy  volume  descriptions  of  the  experiments  usually  performed,  and  of 
the  apparatus  concerned  In  performing  them." — Tfu  Lancet. 


6 


Manuals  for  Students  of  Medicine  {con/ in  net/). 


First  Lines  in  Midwifery.  A Guide  to 

Attendance  on  Natural  Labour.  By  G.  E.  Herman,  M.B.  Lond., 
F.R.C.P.,  Senior  Obstetric  Physician  and  Lecturer  on  Midwifery, 
London  Hospital,  &c.  With  8i  I-llustrations.  As. 

•'  This  manual  Is  of  considerable  merit,  and  Is  likely  to  prove  highly  popular  in 
London  schools  and  lying-in  hospitals.'*— 5rr/tjA  Medical  yournal. 

Manual  of  Military  Ophthalmology. 

For  the  Use  of  Medical  Othcers  of  the  Home,  Indian,  and  Colonial 
.Services.  By  M.  T.  Yarr,  F.R.C.S.I.,  Major  Royal  Army  Medical 
Corps  ; Fellow  Medical  .Society  of  London.  With  numerous  Illus- 
trations and  Diagrams,  iix. 

The  Student’s  Handbook  of  Surgical 

Operations.  By  sir  Frederick  Treves,  Bart.,  K C.V.O., 
C.B.,  F.R.C.S.,  LL.D.  With  94  Illustrations.  E/eventh  Thousand. 
7a.  lid. 

Clinical  Papers  on  Surgical  Subjects. 

By  Herbert  W.  Page,  M.A.,  M.C.  Cantab.,  F.R.C.S.  Eng., 
Senior  Surgeon  to  St.  Marys's  Hospital,  and  Lecturer  on  Clinical 
Surgery  at  its  Medical  School,  &c.  &c.  3s, 

The  Cerebro=Spinal  Fluid:  Its  Spontaneous 

Escape  from  the  Nose.  By  St.  Clair  Thomson,  M.D.,  SCC.  3.S. 

A Guide  to  the  Instruments  and 

Appliances  Required  in  Various  Operations. 

By  A.  W.  Mayo  Robson,  F.R.C.S.  la.  Od.,  or  post  free,  is.  7d, 

Medical  Handbook  of  Life  Assurance. 

By  James  Edward  PoUock,  M.D.,  F.R.C.P.,  and  James  Chis- 
holm (Fellow  of  the  Institute  of  Actuaries,  London).  Eourih 
Edition.  7s,  (id. 

Incompatibility  and  Some  of  its 

Lessons.  By  waiter  G.  Smith,  M.D.,  Ex-President  Royal 
College  of  Physicians,  Ireland,  &c.  Is, 

Enlarged  Series,  in  Monthly  Paris,  price  'ds,  net,  0/ the 

Annals  of  Surgery.  A Monthly  Review  of  Surgical 

Science  and  Practice.  Edited  by  W.  H.  A.  JaCObSOn,  M.Ch. 
(of  London);  L.  S.  Pilcher,  A.M.,  M.D.  (of  Brooklyn,  U.S.A.)  ; 
William  MacEwen,  M.D.  (of  Glasgow) ; J.  William  White,  M.D. 
(of  Philadelphia  Q.S.A.).  A subscription  of  ti  ls,,  paid  in  adv.ance, 
will  secure  the  Journal  being  sent  post  free  for  one  year. 


Nursing  Handbooks,  &c. 


The  Tale  of  a Field  Hospital,  bj 

Sir  Frederick  Treves,  Bart.,  K.C.V.O.,  C.B.,  F.R.C.S.,  LL.D. 
With  14  Illustrations.  Cloth, />».;  leather,  <?s. 

Cookery  for  Common  Ailments.  b> 

A Fellow  of  the  Royal  College  of  Physicians,  and  Phyllis 
Browne.  Limp  cloth,  is. 

“Cram-full  of  information,  overflowing  with  helpful  detail  and  invaluable  advice."— 
Pall  Mall  Gazette, 

Handbook  of  Nursing  or  the  Home  and  for  the 

Hospital.  By  Catherine  J.  Wood,  Lady  Superintendent  of 
the  Hospital  for  Sick  Children,  Great  Ormond  Street.  Twenty- 
first  Thousand,  is.  6d.  ; cloth,  iis, 

“ A book  which  every  mother  of  a family  ought  to  have,  as  well  as  every  nurse 
under  training.” — Guardian. 

The  Practical  Nursing  of  Infants 

and  Children.  By  Frank  Cole  Madden,  M.B.,  B.S.  Melh-, 
F.R.C.S.  288  pp.,  crown  8vo.  3s.  6d. 

Advice  to  Women  on  the  Care  of 

their  Health,  Before,  During,  and  After 
Confinement.  By  Florence  Stacpoole,  Diplom^e  of 
the  London  Obstetrical  Society,  etc.  etc.  A'«t>  and  Enlarged 
Edition,  2s. 

• “Is  written  very  sensibly,  and  with  no  affectation  of  superior  knowledge,  but  simply 

and  directly  to  meet  obvious  wants  in  private  home  nursing." — Giasgew  Herald. 

Our  Sick  and  How  to  Take  Care  of 

Them ; or.  Plain  Teaching  on  Sick  Nursing  at  Home.  By 
Florence  Stacpoole.  Fourth  Edition.  Paper  covers.  Is.;  or 
cloth,  ts.  6d. 

“Well  written  and  very  much  to  the  point.  The  book  will  be  valuable  to  anyone 
caUed  upon  to  perform  the  responsible  and  arduous  duty  of  nursing  the  sickf-British 
Medical  ^ourftal, 

Cassell  & Company’s  COMPLETE  CATALOGUE,  cov- 
taining  partial! ars  of  upivards  of  One  Thousand  Volumes, 
including  Bibles  and  Religious  M'orks,  Illustrated  and 
Fine  Art  Volumes,  Children's  Books,  Dictionaries, 
Educational  Works,  History,  Natural  History,  Household 
and  Domestic  Treatises,  Science,  Travels,  6rV.,  together 
with  a Synopsis  of  their  numerous  Illustrated  Serial 
Publications,  sent  post  free  on  application. 

CASSELL  & COMPANY,  Limited,  Ludgate  Hilt,  London; 
Paris,  Neiu  York  Melbourne. 
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